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DISCLAIMER 


This book is presented for informational purposes only. Inclusion of 
reports and patents does not imply harmful intentions by the authors 
or inventors. This compilation seeks to demonstrate the existence of 
this technology and the government papers related to the subject of 
mind control. The implications are open to interpretation. 


The editor and publisher of this compilation are in no way endorsed 
by the authors, inventors, or agencies herein. The authors, 
inventors, publisher, and editor are not liable for anything done with 
this information. 


The content herein is in the public domain or is otherwise protected 
under the fair use doctrine for the purpose of comment or criticism. 
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Chapter 1 
Overview Documents 


1977 memo for the Secretary of Defense RE: Experimentation 
Programs 1963 memo for the Director of Central Intelligence RE: 
Report of Inspection of MK-Ultra 


MEMORANDUM FOR THE SECRETARY OF DEFENSE 


SUBJECT: Experimentation Programs Conducted by the 
Department of Defense That Had CIA Sponsor-~- 
ship or Participation and That Involved the 
Administration to Human Subjects of Drugs 
Intended for Mind-control or Behavior- 
modification Purposes 


On August §, 1977 you requested that the Office of 
General Counsel coordinate a search of Department of Defense 
records to determine the extent of Department of Defense 
participation in three projects identified by the Director 
of Central Intelligence on. August 3, 1977 as including the 
administration of drugs to human subjects for mind-control 
or behavior-modification purposes. In addition, you 
requested that the search attempt to identify any other 
project conducted or participated in by the Department of 
Defense in which there was any Central Intelligence Agency 
involvement and which included the administration of drugs 
to human subjects for mind-control or behavior-modification 
purposes, That search was conducted during the period _ 
August 15, 1977 through September 15, 1977 and covered the’ 
records of the Military Departments from 1950 to the 
present. 


The results of the search indicate that there were three 
such programs in which the Army participated over the period 
1969 to 1973; five such programs in which the Navy partici- 
pated over the period 1947 to 1973; and no such programs in 
which the Air Force participated. In four of these eight 
programs the Department of Defense participation was limited 
to channeling funds to outside contractors in order that the 
Sponsorship of the Central Intelligence Agency be covered, 
In two of the remaining four programs there was no testing 
on human subjects, Four of the programs were terminated in 
the 1950"s or early 1960's and the remainder were terminated 
in 1973, 


It appears from the documents that the three codeword 
Projects of the Central Intelligence Agency identified by 
the Director in his testimony as basically Department of 
Defense projects were, in fact, planned, directed and 
controlled by the Central Intelligence Agency. Each of 
these projects and the participation of the military 
services is described below, 


I. Codeword Projects Identified by ‘the Central Intelligence 
Agency ' 


In testimony on August 3, 1977, before a joint session 
of the Senate Select Committee on Intelligence and the Senate 
Subcommittee on Health and Scientific Research, the Director 
of Central Intelligence reported that the Central Intelligence 
Agency had located a number of boxes of documents, consisting 
largely of financial records, relating to experiments using: 
human subjects in which drugs were tested for mind-control and 
behavior-modification purposes. The Director testified that 
it appeared that three of the projects described by these 
documents -- projects designated MKSEARCH, MKOPTEN and 
MKCHICKWIT ~- were Department of Defense programs with which 
the Central Intelligence Agency had had some contact. The 
Director also described three other projects -- designated 
MKULTRA, MKDELTA and MKNAOMI ~~ which were primarily Central 
Intelligence Agency projects but which might have had. some 
Department of Defense involvement. 


It appears from the available documents’ that these 
projects cover subject matters as follows: 


MKDELTA: This was apparently the first project 
established by CIA in October, 1952, for the 
use of biochemicals in clandestine operations. 
It may never have been implemented operationally. 


MKULTRA: This was a successor project to MKDELTA 
established in April, 1953, and terminating some 
time in the late 1960's, probably after 1966. 
This program considered various means of control- 
ling human behavior. Drugs were only one aspect 
of this activity. 


MKNAOMI: This project began in the 1950's and was’ 
terminated, at least with respect to biological 
projects, in 1969. This. may have been a successor 


project to MKDELTA. Its purpose was to 
stockpile severely incapacitating and 
lethal materials, and to develop gadgetry 
for the dissemination of these materials. 


MKSEARCH: - This was apparently a successor 
project to MKULTRA, which began in 1965 
and was terminated in 1973. The objective 
of the project.was to develop a capability 
to manipulate human behavior in a predict- 
able manner through the use of drugs. 


MKCHICKWIT or CHICKWIT: This was apparently. 
a part of the MKSEARCH program. Its 
objective was to identify new drug 
developments in Europe and Asia and to 
obtain information and samples. 


MKOFTEN or OFTEN: This was also apparently 
a part of the MKSEARCH project. Its 
objective was to test the behavioral and 
toxicological effects of certain drugs 
on animals and humans. 


Beginning on August 4, 1977, Army and Navy investigators 
undertook a search of the boxes of Central Intelligence 
Agency records identified by the CIA code words OFTEN and 
CHICKWIT in order to locate documents relevant to possible 
Department of Defense involvement in these projects. On 
September 7, 1977, the Agency permitted DoD representatives 
to search additional boxes containing MKULTRA records. Both 
sets of materials consisted of approvals of advances of funds, 
vouchers and accounting records relating to these projects. 


II.  Arny Programs 


It appears from the available documents that the Army was 
involved in one aspect of the Central Intelligence Agency 
project designated as MKCHICKWIT and two aspects of a counter- 
part project designated as MKOFTEN. The document search is 
described in section A below, and each of the Army programs 
is described in section B below. 


A. ° Records searched 


The search of Army records was coordinated by the Director 
of the Staff. The search included the files of the Edgewood 


Arsenal Research Laboratories, the Dugway Proving Grounds, 
the Department of Defense Investigative Service (with respect 
to the Special Operations Division at Fort Detrick), the 
Department of. the Army Inspector General, the Army activity 
in the U.S. Biological Warfare Program, and the Army 
Intelligence Agency. 


_ B, Programs identified 


(1) Identification of new drugs with behavioral . 
effects 


This project began in 1967 and was terminated in 1973, 
It was carried out primarily by a contractor in California. 
The project was apparently funded jointly by the Army, 
through Edgewood Arsenal Research Laboratories, and the 
Central Intelligence Agency, The funds contributed by the 
Agency were used by Edgewood for payments to a private 
contractor. This project was a part of the project 
designated as MKCHICKWIT, 


This project was involved solely with the collection 
of information, No testing on human subjects was conducted. 
The.Central Intelligence Agency apparently provided $12,084 
in 1967 and $5,000 in 1969 for this project, ‘The extent of 
the Army's financial contribution to this project is unknown. 


(2) Data bases on evaluation of pharmacological 
"products: 


This project apparently began in 1968 and was completed 
by 1971. It was carried out by the Edgewood Arsenal Research 
Laboratories, The Central Intelligence Agency transferred 
funds to the Army for this purpose in 1968, 1970 and 1971, 
This project was a part of the project designated as MKOFTEN. 


' Edgewood created data bases for computer use with respect 
to information on pharmacological products. These included 
human clinical data obtained from volunteer subjects in other 


Edgewood projects, not connected with the Central Intelligence 
Agency ‘ moneaoet = Te 


This project involved only the transfer of information 
to computer usable form. No testing on human subjects was . 
conducted. The amount of funding is not known. 


(3) Determination of clinical effects of a 
glycolate class chemical 


This project began in 1971 and was terminated in 1973. 
It was carried out by the Edgewood Arsenal Research Labora- 
tories and was funded by the Central Intelligence Agency. 
This project was a part of the project designated as MKOPTEN. 


It appears from the available documents that Edgewood 
had been testing a number of incapacitating agents in its 
own programs without Central Intelligence Agency participation, 
Edgewood identified a compound designated as EA#3167 as 
particularly effective and tested it on animals. Edgewood 
also engaged in clinical testing on human volunteers at the 
Holmesburg State Prison in Philadelphia, Pennsylvania, using 
prisoners as test subjects and at the Edgewood laboratories 
using military personnel as test subjects, It appears that 
all of the test subjects were volunteers and that stringent 
medical safeguards and followup procedures were used. 


In 1971, the Central Intelligence Agency reviewed prior 
Edgewood work and identified EA#3167 as relevant to the 
MKOFTEN program. The Agency set-up a joint effort with 
Edgewood to pursue further testing of this compound. In 
1971, the Agency transferred to Edgewood $37,000 for this 
purpose, Most of the testing under CIA sponsorship was with 
animals, The primary effort was to determine whether EA#3167 
could be used effectively if applied to the skin through some 
type of adhesive tape. There was only one experiment that 
involved human subjects, In June, 1973, two military volunteers 
were apparently tested using EA#3167, The documents do not 
give any details with respect to these tests. 


*/ The Navy contributed a similar data base to the MKOFTEN 
project but it appears from the available documents that the 
work to create the data base was undertaken as an independent 
‘Navy project not designed for any CIA use, and that there was 
no transfer of CIA funds to the Navy for this purpose. 


C. Documents released 


The Army has identified nine documents related to the 
programs described in Section B. A list identifying those 
documents is set out in Appendix A. 


Til. Navy Programs 


it appears from the available documents that the Navy was 
not involved in any aspect of the Central Intelligence Agency 
projects designated MKSEARCH and MKCHICKWIT. It appears that 
the Navy did act as a financial intermediary through which the 
Central Intelligence Agency dealt with an outside contractor 
that conducted one research effort that was a part of the 
MKOFTEN project, It also appears that the Navy conducted, 
directly or through contractors, five programs in which there 
was Central Intelligence Agency sponsorship or participation 
and which included the administration of drugs to human sub- 
jects for mind-control or behavior~modification purposes. The 
records that were searched are described in section A below. 
Each of the projects discovered is described in section B 
below. 


A. Records Searched 


The Special Assistant to the Secretary of the Navy 
coordinated the search of Navy records. The search covered 
archival material with respect to the activities of the. 
Office of Naval Intelligence, Bureau of Medicine and Surgery, 
and the Office of Naval Research, 


. B. Programs identified 


(1) Synthesis of analogs of certain central 
nervous system stimulants 


This project began in 1971 and was terminated in January, 
1973, It was performed by a contractor located in Massachusetts 
The involvement of the Navy was only as a conduit for funds 
between the contractor and the Central Intelligence Agency. - 
Some of the funding documents identify this project as a part 
of project OFTEN. 


In December, 1970, the contractor contacted the Central 
Intelligence Agency project officer directly and suggested 
research work on two types of drugs: analogs of DOPA and 
dopamine and analogs of picrotoxin. After the work was : 
undertaken, the contractor added a third aspect, the study of 


analogs of the hallucinogen ibogaine. In March, 1972, the 
contractor suggested enlarging the scope of the work to include 
narcotic antagonists or blocking agents. One document indi- 
cates that "The overall objective of these studies is to 
synthesize new classes of pharmocologically active drugs 
affecting the central nervous system so as to evaluate their 
modification of man's behavior." (Doc. No, CIA-l.) The 
Purpose of creating analogs, rather than using the parent 
compounds, was to find drugs "which will be more specific in 
action as well as more reliable." (Doc. No. CIA=2.) - 


The Central Intelligence Agency may have transmitted as 
much as $117,938 for this project to the Office of Naval 
Research during the period February 26, 1971 through June 23, 
1972, The Central Intelligence Agency authorization document 
Stated: "This project is funded through the Office of Naval 
Research. This arrangement protects the Agency's association 
with. this area of research and provides the contractor with 
credible sponsorship. The work will be unclassified, but 
Agency association will be confidential." (Doc, No, CIA-1, 3. 


~ 


There is no indication in the documents available to 
the Navy that human testing was performed by the researchers, 
One of the documents reports: "The relative merits of the 
synthetic compounds will be determined in mice, and informa~ 
tion as to the underlying biochemical basis for the observed 
pharmacological activities will be deduced from the compara- 
tive effects of the various compounds.” (Doc. No. CIA-8.) 


One of the researcher's progress reports indicates an 
intention to publishthe results of the first phase of this 
work, on analogs of DOPA and dopamine, at a professional 
meeting in the fall of 1972 but there is no indication that 
publication was accomplished. (Doc, No. N-2.) 


(2) Identification of nonaddictive substitute for 
codeine 


This project began in 1954 and was continued at least 
until 1964, It was performed at the facilities. of another 
government agency located in Kentucky. The involvement of 
the Navy was only as a conduit for funds between the Central 
Intelligence Agency and a researcher who was associated with 
a federal government agency. One of the funding documents 
identifies this as part of project MKPILOT. ; 


According to the information available to the Navy, the 
purpose of the project was to find a nonaddictive substitute 
for codeine, The work was done at the Addictive Research 
Center, U.S, Public Health Service Hospital, in Lexington, | 
Kentucky. It is unclear from the information available 
to the Navy whether the researcher was an independent scien- 
tist using government facilities or a government employee. 


It appears that the researcher tested some 800 compounds 
on addicted patients. There is no indication in the documents 
as to the number of persons involved or the compounds tested. 
Three compounds were retained and all are now common drugs: 
darvon which is used as a pain killer; dextromethorphan which 
is used in cough syrup; and lomotil which is used as an 
antidiarrhea drug. 


The Central Intelligence Agency transferred at least 
$282,215 to the Office of Naval Research for this program 
with instructions to make the funds available to the researcher 
at the U.S, Public Health Service Hospital. The project costs 
appear to have been between $34,000 and $45,000 per year. 
These documents specify that "the interest of CIA in this 
project is classified Secret and is not to be revealed ... .” 
(e.g., Doc. No. N-18.) 


(3) Identification of effects of blast concussion 


This project began in October, 1954 and was terminated, 
at least with respect to the Navy, in December, 1955. It was 
performed by a contractor located in California. The involve- 
ment of the Navy was primarily as a conduit of funds from the 
Central Intelligence Agency to the contractor. A small amount 
of Navy funds may also have been used for this contract. In 
December, 1955 this project was terminated as far as the Navy 
involvement was concerned and it thereafter apparently became 
subproject 54 of the MKULTRA project. 


While the Navy was involved with this project it did not 
include any drug testing and apparently did not include any- 
testing on humans. The contractor was investigating a new 
theory of the dynamics of brain concussion. Fluid-filled | 
flasks were used to measure the effect of blast impacts from 
a 2 1/2 lb. charge of dynamite 10 feet away. The results 
of this work were published in 1957 in a l7-page report 
entitled "On the Impact Thresholds of Brain Concussion." 
(Doc. N-19.) 


The Central Intelligence Agency transferred $20,000 to 
the Office of Naval Research for use on this project. The 
Office of Naval Research may have contributed as much as 
$5,000 of its own funds to this project. 


In December, 1955, the contractor submitted a proposal 
for a continuation of the research for 1956, In that 
proposal the contractor pointed out that brain concussion "is 
always followed by amnesia for the actual moment of the 
accident" and suggested that "if a technique were devised to 
induce brain concussion without giving either advance warning 
or causing external physical trauma, the person upon recovery 
would be unable to recall what had happened to him. Under 
these conditions the same technique of producing the 
concussion could be re-used many times without disclosure of 
its nature.” (Doc. No, CIA~4.) In discussing the techniques 
envisioned, the contractor described non-drug means for 
inducing concussion, but went on to describe a technique for 
providing immunity to concussion that “involves the introductiol 
of a small quantity of gas, approximately 1 cc, into the spinal 
cord,” (Doc, No. CIA-4.) — 


_ When this project proposal was received, CIA decided to 
convert it to the MKULTRA project rather than using the Navy 
as a conduit for funds. A memorandum dated January 10, 1956 
explained: 


The first year's work on this program 
was financed through the Navy for several 
reasons ... . 


When [the contractor] was cleared and 
informed of our true interests in this 
research, the whole sccpe of the project 
changed, and it became apparent that 
developments might be expected in the 
second year which would make it impossi- 
ble to operate the program securely under 
the previous cover, Specifically, human 
experiments of a type not easily justifiable 
on medical-therapeutic grounds would be 
involved. .,. 


For the reasons given above and because 
this project in a general way will begin to 
become involved in the subjects of interro- 
gation and some aspects of brain-washing, 


TSS/CD has decided that it should be funded 
through project MXULTRA rather than by less 
secure methods. 
(Doc. No. CIA-5.) The project thereafter became subproject 

54 of the MKULTRA project and there is no indication of further 
involvement by the Navy. 


(4) Administration of LSD to human subjects 


This project began in 1952 and was apparently completed 
by 1956. It was performed by a researcher located in New York. 
Navy is listed as a sponsor in only one CIA document prepared 
at a later date, and not otherwise corroborated. If Navy was 
involved, it was solely as a conduit for funds between the 
Central Intelligence Agency and the researcher. This project 
has been identified as subprojects 7, 27 and 40 of the e 
MKULTRA project. 


(5) ° Development ‘and administration of speech- 
inducing drugs 


This project apparently began in 1947 and ended in 1953. 
It was performed primarily by a contractor located in New. 
York and, in one aspect, by the Navy at a location in Europe. 
The involvement of the Central Intelligence Agency was appar- 
ently only as an interested observer. The project was funded 
by the Navy through the Naval Medical Research Institute. 
The Central Intelligence Agency records of this project are 
apparently in the BLUEBIRD and ARTICHOKE project files. 


The Navy arranged in 1950 to obtain marijuana and heroin 
from the FBI for use in experiments and entered a contract 
with a researcher in New York to develop drugs and instrumen- 
tation for use in interrogation of prisoners of war, defectors 
and similar persons. ‘The security cover for the project was. 
a study of motion sickness. The study began with six of the 
researcher's staff as knowing volunteers. The project was 
expanded to cover barbituates and benzedrine. Other sub- 
stances were evaluated. 


In August, 1952 the Office of Naval. Intelligence informed 
the Central Intelligence Agency that it had developed drugs 
that might have the desired characteristics and was about to 
test them on human subjects who would be unaware of the test. 
The drugs were administered to about eight subjects, each of 
whom was a Soviet defector, and each test was done in Europe 


in September, 1952, The tests were apparently not satisfac- 
tory because the drugs used had such a bitter taste that it was 
not possible to keep the human subjects from knowing about 

the test. 


By September, 1952 it was apparent that this project was 
not producing useful results and the Navy began to consider. . 
ending it. By 1953 most work had apparently been phased out. 


C. Documents released 


The Navy has identified 42 documents which are related 
to the programs described in section B, A list identifying 
those documents is set out in Appendix B. 


IV. Air Force Programs 


It appears from the available documents that the Air 
Force was not involved in any aspect of the Central Intelli- 
gence Agency projects designated MKSEARCH, MKOFTEN and © 
MKCHICKWIT, It also appears that the Air Force was not 
involved in any program in which there was Central Intelligence 
Agency sponsorship or participation and which included the 
administration of drugs to human subjects for mind-control 
or behavior~modification purposes. 


A. Records searched 


The search was conducted by the Office of the Assistant 
Secretary of the Air Force for Research, Development and. 
Logistics. The Air Staff offices in which records were 
searched are: The Surgeon General, the Deputy Chief of Staff 
for Research and Development, the Air Force Office of Special 
Investigations, and the Air Force Intelligence Service, 


B. Programs identified 

There were no records or information found relating to 
projects designated MKSEARCH, MKOFTEN or. MKCHICKWIT or . 
corresponding to the description of the subject matter of 


those projects available through Central Intelligence Agency 
files. 


There were no documents or information found indicating 
any CIA involvement in any experimentation program conducted 
by the Air Force that included administration of drugs to 
human subjects. : 


C. Documents released 


None, 


VI. Current Programs 


There are no programs currently maintained by any. 
Department of Defense component or contractor involving 
drug testing on human subjects in which the Central Intelli- 
gence Agency is in any way involved. 


All current Department of Defense programs: involving the 
use of investigational drugs on humans, including its contrac- 
tor programs, have been approved by the Food and Drug Adminis- 
tration, 
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MEMORANDUM FOR: Director of Central Intelligence: : 


: SUBJECT | eg ae Report. of Inspection of, MKULTRA. 
“2, In pénnwetion with our’ survey ‘of Technical Seevices ; 
Division, DD/P, it was deemed advisable to prepare the report © 


of the MKULTRA prontem in one sory = in view of. its ; 
Mnusual Sensitivity: + 


2. ‘This report is forwarded herewith” =, Pe tee vs 


a The MKULTRA activity is concerned with the re search 
and development of chemical, biological, and radiological ~ 
‘materials ¢apable of employment in clandestine operations to. 
control hurnan behavior, The end products of such research 

‘ aré subject to very strict controls including a requirement __ 
for the personal approvel of the Deputy Director/] Plans for any. 
Spebationsl use madé of ak end productse_ 

? The eyptonym MKULTRA empaaes the R&D 

_phase and a second cryptonym MKDELTA denotes the DD/P.. 

system for control of the operational employment of such fo ier cee 
“The provisions: of the MKULTRA authority also cdver_, J 
i | a The administration and Zonta of” 

“this latter, activity were found to be generally satisfactory and 

are discussed in greater aco es pe pemn baa & Tie repatt.. 

,on TSD.. on eles : é Roa s 

e 5. MKULTRA w was ‘uakotled’ by: ina atin Director _ 
Central Intelligence, Mr. Allen W. Dulles, in1953. The TSD 
was assigned yésponsibility thereby to employ a portion of tte. ts,.c. <2 
R&D budget, feventually set at 20% ctor research in behavioral 
‘materials ani lunder purely intexnal and com- 
partmented controls, (further “@étails are ‘provided in paragraph 3 | 

of the attached report), Normal procedures for project approval, 
.funding, and accounting were waived. However,’ $pecial arrange- .. 

ments for audit a expenditures me been evolved i in Subs equine 


. ra le as Til 
Lae" ° Sie 
. “3 : 


s 6, .The scope of MKULTRA is comprehensive and 
.. ¥anges from the search for and procurement of botanical and 
chemical substances, through programs for their analysis ~~ 
in scientific laboratories, to progressive testing for effect - 
-on animals_and human beings, The testing on individuals ~*~ 
- beehia under laboratory conditions employing évery safeguard 
and progresses gradually to more and more “realistic opera- - 
. tional simulations, The program requires and obtains the: 
. pervices of a nimber of highly specialized authorities i in umadny 
_ fields = the. natural Sciences: St ge ae oe ee 


— ae . 
aes send Ce 


PW ie he ‘The concepts savolved in a risbtpulatiag kamen 
- behavior are found by many people both within and outside the 
Agency to be distasteful and unethical. There is considerable : 
“evidence that opposition intelligence services are active and | Zz 
i highly proficient in this field. The experience of TSD to date 7 
indicates that both the” research and the employment ofthe .°. 
‘materials are-expensive and often unpredictable in results, 
Nevertheless, there have been major accomplishments beth 
"in nesvarch and operational em plo yriehite al 


; 8.' “The pEineipaté “EGATTIONS of the inspection are that” 
. the structure-and operational controls over this activity néed 

d strengthening; improvements are needed in the admmintateation= 
of the research projects; and somié Of the testing of substances - 
‘vader simulated operational CanasenE was judged to involve. 2.) 

; excessive risk to the Agency. BE ts os ee 


is “9b. Attached igs the signature of the Deputy Director Pie 

’ Centzai Intelligence is a memorandum transmitting the earery 
to the Deputy Director/Plans requesting’a summary of.action . 

: daken or comments on ‘the recommendations contained therein, 


oe ;. eg a is 7 ee See — 


* Attachments - as stated - ..- mee ; it ea: ne : ‘ oes 


REPORT OF INSPECTION OF MKULTRA/TSD..’ 


; Introduction 
oe Technical Services Division emp: (thea Téchnical Support 


_ Staff), received authorization from the then Director of Central 

» tenigenety “Mr. Allen Ww. Dulles, on 23 Apa 1953 to develo. and . : 
= hisintein continuing Speration pais in the fields of ta — rs 
. — Seon Ra A 


$33 atte ke nie eet IRAN Fa etn EEN : 
‘ >) chernical ‘and a ito materials. ‘capable of producing human. 


at i 
Sachs 


- nate 


behavioral ad Pystotogical changes, » (see. Tab A). The ‘exyptotym or 


onal was sassigntd to encompass: TSD's rensarch evelopment. = 
% and equipment activities in these two fields. ‘The’ © eryptonyin MEDELTA 
maa already been assigned y pp/P Notice No, 2201 on 20 osteber 
i982 since Fevisea - see tab B) as the indicator ‘covering Do/e palicy 
and procedure iE the use of Biochemicals - damdeatine: operations. ai , to au 
‘Ss 2 The MKULTRA charter provides ey bie presentation 22. = 


of the rationale of the authorized abtivities,. The sensitive ‘aspects f 


_of the program @ as it has evolved over To ensuing t ten years are the ~ 


a +e er - 


“following: : 


: a,Research in the manipulation of huinan behavior es rae 
considered by many authorities in medicine’and related fields. 
sification Review E.0.12065 SC . 
sted on 17 June 1981 F Ghats a - 
ative Classification by. san02s, R fet 
wu [17 dune 2001 =e. rE et eee | 
2d from C9c.2; C9e | Si ris eae aa ‘fo gee, BF see 


? 


to be professionally unethical, therefore the reputations . 
of professional participants in the MKULTRA program are - 
on occasion in jeopardy. 


—~ be Sie MKULTRA activities raise questions of 


[ase smepeictes in the original ¢ charter, : 


Oe oe 


Ce A final ‘Phase of the testing of MIURA products - at ting t 


, 8 places the. sights and. foereste of U. S. citizen in jeopardy. = 


a : “Publi¢ disclosure of some sapecte of MKULTRA ae 
activity could induce serious adverse reagtion a vw. s.* tt 


ue pablie opinion, as well as stimulate offensive ‘and defensive i 7 <i 


a actiod in this. field on tho pa of foreign intelligence services. * Paka 
3.. in recognition, of the sensitivity = MKULTRA, "Tsp was rie 


; authorized exclusive control at the ‘dmiatstration; records, oa ss : ” a 


Te pte 7 ‘ * 


financial accouatings of the program, “Simple statements of certification ? 


At x : 
‘ Cee ay 


were all that were requtved of t8D. to obtatia advances of fonds from. Maes *. 
ee thy vet oft. 
Finance Division. The Der's memorandum also exempted MKULTRA. ; 


tetas an 
ae farts 2 


a avait but this provision was modified to permit ite audit he 
‘fies the ond of the first yeare Funding of MKULITRA \ was 5 Sotiy 
stabilied at 20 percent ‘of TsD's annual Fesesech ind developmen budget 
It has fallen i in athe aighborhéod of ode year over the teneyoar« 


‘history of the program {ow which about 30 percent has been allocated fo _ 


eupport of the || ef: Tab © for MKULTRA == 


funding record FY 60-63, _ 
4, The inspection of TSD activities in the field | SaaS i; 
[while chartered Under MKULTTRA i is discussed for reasons f = 


* noted below i in “the section of the Jaspectdr General's: survey dealing 


swete et: 


“with Sy ae eNN iier ae Nera cf. diss 


BESTS esciaticas eee aed THEN; seein Fes 


= ee ey eee (Rie 


“ gussions begtaniag vith ARATE er ra ae ; \ 


we “wets oe 3 erate 


oa 


ome security considerations: applying to : = i _ exe found to” 


é be significantly ditferent from those governing manipulation 0 of ne : 


a 


’ behavior. ®) Many “loxternat projects in Support of the’ = . ‘ ft F 


: Peer ir 
ra tee “i 


“feces bog fonded and a managed securely outside the ‘¥ 


" v3 te geet” 


; SMKULTRA mechanism. “by Chief, Support, TSD, Dbelteves that ie: may 


; aiso be ponte in the ‘ture to fund as project by s 


ane) The. * 
a nature ot a eat 


zh Tar Somer Sa ERAS RN ene ARF 


; percentage of its statt contribute and be wing r Sache sgration. = : 


Serene ee 


yg. a = Jest that a igh 


_Mmends further: refinements in > seutlty procedurees- 


5. The Inspéciton of MKULTRA projects in Biochemical controls 
of human ‘acre Faised questions in the following area of paigy and. = 


‘ita ganwal which a are pdealt: with in the balance of this report: oe 


‘a. Scope of.the MKULTRA charter: 


(1) Over the ten-year life of the program many . 
additional avenues to the control of of human behavior ~ 


have been de signated by the TSD ‘management as 


. appropriate to investigation ander the MKULTRA charter, = 


“including Fadiation, electro=shock, various fields of 
psychology, psychiatry, sociology, and ‘anthropology, 


graphology.. harrassment substanc “ and paremilitary 5 8 


‘ F 
ee ene 


: : 
ie = ae Pe 


gevices and materials. i ag ae % 
* (2) Various 9 projects, do not appear. ‘to have beta one 


7 sufficiently Ne to ‘warrant w waiver of sormial Agency 


er procedazes for authorization and control. Seas = es Faber 


= ier rae aS: 


_ (3) Otner secure channel for establishmeht and 


ete 


funding of Agency-stexile activities have been ayolega 


‘ beh aiFs! See . 


-) ever: the past ten years by Deputy Dirsctoz/Support {opis} 


waiter x 
; and in some Eaves could reasonably be employed by 1SD- ¥ 

in lieu of MKULTRA procedures. 1 be = 

In view of these developments th there is substantial agreement as 3 ~ 


among rau ee concerned, that redefinition - he scope of me 


MKULTRA is now appropr late. 
i MKULTRA management policies: —_ was Ma a “as. 
{1) The original charter documents speditied that E 


_ SD maintain exacting Control ‘of MKULTRA activities. 


In 80 doing, "however, TSD has pursued a philosophy 


‘of minimum documentation in keeping with the high 


ROONEY of some is the projects. Somefiless were 

found to Rrssent 2 a reasonably complete record, i ta 
most sensitive inateers » while others with parallel: 

fier onspetiver: contained little or no data at all. The lack : : 
of consistent records precluded use of Koiiting ‘inspection : | 


procedtres: and raised a a yariety of questions concerning 


management and fiscal controls. 
2) Lack of records essential to fae of = : : mi = 
: MKULTRA moved to the foreticat erriong.s issue 3 as the. 
: present survey proceeded. Under normal fc oe : 
the: inspectors would have examined an inventory of ais < - 
, : crediting, disabling, and lethal substances perfected or oe = 


procured from whatever’ sources. “hie records. eae. ee 
; ‘ F ae 


repre resentative items would have. been reviewed according’. 


Sp ‘s 
“9,8 
eg adere” 


to suck ‘standard exiteria as: 


- (a) How were the substance and its —— 
‘properties identified? . se 


(s) What researcher was selectad to 
aes the research, and ay? 
' (c) When was the work — witexec} z. 
involving what costs, at what rate 
, > of progress, based bn wee a widen 


* (d) What are the present capabilities | 
and limitations of the substance 
for clandesinte operations? 


(e) What further research is being 
conducted _ on this and related sub- 
stances and how does this reflect. . 


tional requirements and pense factors? _ ‘ = 


— (3) MKULTRA records afforded no such approach. 


to inspection “There are > just two individuals 3 in ‘Tsp who 


have full substantive jesowledgs of the program hand most 
‘of that Knowledge i is 3 unrecorded. Both are: highly exitlea, 
Saige motivated, ‘professionally SORE IRS individuals. ts 


Part of wee: competence dice. in their. command Of. intel me le 


ligeace tradecratt. In protecting the sensitive nature of 


; the American intelligence ¢ capability to mantpulate human io 


‘behavior, they epely’ “need to know" doctrine to their, = ia nn 


“professional associates zai to their clerical assistants to 


o Sethe 


‘ a-maximum degree. Confidence in “ines competence and. 


‘girerstion has been a vital fests of the management of, 
_MKULTRA,. —_ re + pie <n mn) i , * : ‘ ” : Ki 
c. Aiearieaa testing of MKULTRA en 5 - ie es ie 


It is the firm doctrine § in TSD anes testing of materiale is 


t 


2 antes ‘accepted actentific procedures fails ‘ disctose the 


‘ full pattern of Feactions and attributions that may o occur 


in’ <SpeTationsl si situations. TSD initiated & program for : 


eS et eo 


covert testing of materials on unwittin ting Us ULSs 5S. - Citizens 
- in in 1955. The present report reviews the rationale and_ 
risks attending this activity and recommends termination 


of such testing in the United ‘States, efi paragraph 10-18 i. = 


. - below. = ES — ean ra x 


i nodes 5 Operant tn " SEM alse Cio ee vets 
6. The reseaxch. and. a developineat of coaterials capable of pesinatss 


‘benaviora or r physiological change in aan is now performed within 


“8 
ve 


“ dighly elaborated and stabilized MKULTRA atrugture, The search. 


for new materialss Ct-2 pellocybin from Mexican rauahizoome, ori co - 7 


fungi occurring § ia agricultural crops, is conducted through standing” ahi E 


ry #7 $2%% 
orca 


arrangements with specialists in universities, phraaceutical houses,” ; = 


ASG Sgt a 


hospitals, state and federal institutions, and private research organi 


zations who: are rantiotitios in the aiven field of inyestigation inn their 


es 


“wn ‘ight. rae grants of fonds are made under ostensible research” ak 
foundation auspices to the speciaiste peated in the pitt 4 or gaat pte 
institutions. This appEaerh conceals from the institution the interest of 


GIA and permits the recfpient i proceed with his. faves atigation, publish 


att 


his findings (excluding intelligence trplications), and account for his EE 7 


EELS, . iz es 
expenaitaes in a manner normal to his institution. A number of the” ae 


grants have included funds for the | construction and equipping of research 


— 


. ' : . ee 
: oe 


facilities and for the employment of research assistants. Key individuals 
must qualify for top secret clearance and are made witting of Agency 


sponsorship. [As a rule each specialist is managed Ma StEERTy. and is. 


not witting of Agency ayes of = BOERS research inhis— 


enlist his aid in a porsug the intelligent septation of his aed 


His services typicaly include ‘systematic search ot: the. sctentific we a aS 


lag fk ae 


literature, procurement of materials, ne propsgation, ‘and the appl : 


ceation of test aorayes to animals and undér some chrcumstances to ; 
Volunteer human; subjects. No qanrrey is found with the rationale of 


this program to the extent that it fite the sepia MKULTRA charters, a 


: .° 
date 


However, for imaptetion purpéses, there were lacking reeords, = ‘ 


by year, of the progieas ¢ me each project at the recorded Judgments =i 


ot the ee monitors on operational benefits vis-a-vis costs, So ors 


1. [the funding of sensitive MRO TRA projects by sterile grants” 


- . 


in aid as noted in the preceding paragraph aisclospaons of the palatal = 


ee eee aspects of this program ihe origiaat charter of MAULTRA a 


assumed that the sensitivity of activities would be. sufficient to sustty 


both a) special protection for the researcher! and » compartmentation eat 


of MKULTRA  kaoedg within the o Agency. oa this basis ihe Inherent 5 e 


1k 


safeguards - po/s procedures were waived, the po/s was not consulted” ; = 


in the design of the MKULTRA sees ore system, an established Agency 


audit procedures were waived, 1a this subsequent administration of 

the program, however, TSD has found it feasible to contract for some 

of the research on MKULTRA SeEnaEN in accordance with prescribed 
ppD/Ss peouerey: The pois, in turn, has ‘evolved sal secure. 
systems for the funding of sensitive activities. It appears feasible | Es 
and sppropriate, therefore, to propose that the po/s bs consulted 

during the re-chartering of MKULTRA in the design ota an n administrative 
pealens that does justice to his responsibilities as wal ag to ths mana ge 
} ment and Secteg yequirernents of TSD, bi) Ins, pector General 
accordingly has seconded the end of this report that the a bois. ; 
5% consulted in the Fe=desiga of the system; that the hie, ‘Suppest, . 
-wsp, be absignea responsibility for the day-to-day support ot a: 


Listy 


rod that the. latter constitute a bridge tothe pp/s for TaBATORIAg the” = : 


ature evolution of the. sytem | 


8. The next phase of the MIULATRA program i fvelves phyteans 
toxicologists, out other specialists in mental, ‘nacotics, snd general - 
hospitals ané in prisons, who are provided the products “aid findings of of | : 
the basic: research projects and proceed with intensive testog’ on waa: 
subjects. | These specialists are also reciptents “fot teaing posposes of : 


the flow of new Ww products from pharmaceutical laboratoties, ‘Materials 


and procedures with intelligence potential may be identiied through this 7 


relationship. The testing programs are conducted under accepted 


employment of placebos, and the detailed observation, measurement, ; 
recording, analysis, and publication of findings. Where health pormaits, 


test subjects are mnie participants in the program. = = 


S$. -A current Rersloguaants in the testing of new products is the 


, tightening of controls over dosages and procedures by the U. 8. Food 


and Drug Adtninistration: sines MKULTRA files contained no docu eae. 
mentation on this _subject it: was not possi x5 appraise the ‘sigaii= : 
“i é 


- cance of this development for MKULTRA shjectives, However, a 


interviews s with the TSD otficors concerned indicated that the n new e rules 


‘are atfectitg procedires’ and causing controversy tir reseaich hospital , 


sas pharroaceutiea psees TSD officers have close relationships ; 


with key individuals i in many of the leading ULS. Poarmaceutical houses. 


and count on a thee continued elo coppersiton in obtaining ‘materials 
or es oe AN Seat oF nn % 
and services ‘deemed vital to U.. a intelligence. \ 


10. The final phase of testing of MKULTRA materials involves. ae 


7 their application to. ‘unwitting subjects i in normal life settings. ES was 
noted enclign that the Gapabititiés of MKULTRA iubstahoes to produce a 
disabling or discrediting effects or to increase € the etfectivensss of ed. 


intex rogation of hostile cubjects cannot be established solely rong : 


testing on volanteer populations. ‘Reaction an an attribution patterns are 


clearly affected when the testing is conducted in an atmosphere of 
confidence under skilled medical supervision. 
Ml. TSD, siaiaii entered into aninformal arrangement. 

with certain: cleared ; al wittog individuals in the’ Bureau of Narcotics: 
* $1955 which provided for the. release RE a materials for 
i such testing as shone int ividuals deemed desirable and feat. The ae 
4 initial ssranjonen obtained the services of a senior repesentative Z 3 
: of the Boreau and @ one of his dastotants on n the West Coast. “* parallel i 
: arrangement: was 5 eatathed on the Fast ae fa 196i. The Director 
.* — _ . * ay ow 

“a the Bureau has bees briefed on ‘the activity, but the Deputy Ch chief,” 
TSD, who ua guided MKULTRA from its daception;- is of the opinion : ae 


. -that the former woila disclaim all ranelsage and seepoeiiy in ee 


the event of compres the MKULTRA program director has ia = : me 


- fact, prorided close roporvson of the testing program from the eating 


: and roakes periodic visits to the lteas— ahs sum ms off 000 pe atk “ i 


‘ 


provided annvally t to vach of the ‘two ) projects t to cover cost “ cultivation - 


“J oo, 
- of targets’ and of maintenance ofa safehouse i in a each area for the. 


: duervaiten of effects. of Jubstances ¢ on selected fest inaiicual, = = : i 


12. The particular advantage of these arrangements with the” 2 Ree 
Bureau e Narcotics otficials has been that test rejects could be rout 


and cultivated within the solting = aisites control, Some eubjeeté ‘: oe 2 ' 


have been informers or members of suspect criminal elements from _ 
whom the Bureau has obtained renatts of Spavational vats through the : = 
tests, On the oihies aiid; the effectiveness of the substances on S . 
individuals at all social levels, high and ree native Amexican snd 
foreign, is an great significance and testing bas been performed’ on a_ = : 


variety of individuals within these categories, v ' hy. ae ‘ 


13. ‘A significant limitation on the effectiveness at such tenting” rs 


ig the infeasibility of performing sctentifie observation “of esultes a ae 


A — ~ 


‘The Bureau ‘agents are not quate setentific Sbsorverse. ‘Thetr e ‘ 
“subjects are seldom accessible beyond the frst hours of the teat, “The * 


testing may be usefal in perfecting detivery tenatqueny ‘and tn sdntiying 
waite - “ 
-surface characterise. of pei” reaction, attribution, and #ide- effect.” 


a a eruzalye of instances, however, the test rubject has. become m for . 


ye! . = . 


hours or days, including hospitalization in at Teast one cade, and a 


tna LBP fos ae ! 


at could only follow-up by guarded ingutey alter the test subject's = A : 


ot ges tgs ae 


return to penne fe. Possible sickness nr stent econointe Joie’ 


are inherent 3 contingent effects of the testing: i‘ a ote 


_covert testing concern the field of toxicology rather tan a medicine 3 


le sth bs 


further, that the program, is not intended to rate test individvale, and 


that the medical consultation snd assistance is ‘obtained when appropri 


through coparate MKULERA avrangemehts The risk of > coripromtse of | 


Maus . 
ar 

. the program through correct diagnosis of an: illness by an unwitting 
medical specialist is regularly considered and is is stated to be a 

governing factor in the  deeiston to conduct the er test, The = : : 5 


- Bureau officials also maintain close moEhing relations: with Joeal 


.. — 


: police authorities whiet could be | utilized to protect the activity in 


: - ctitical situattons. 
15. There lave been ceveral discussions i the patric press in a 
iecint meat onthe nse of cortain MKUL-TRA=typ0 arugs to influence 


human behaviors: Broadly speaking, aos hare argued | that resparch 


knowledge, of possitie adverse effects of such substances on » human 


beings. is Inadequate, that some spplications have _— serious har, = oi 


oon 
: NS. 


_ and that professional: researchers i in roedicine and payehiatry a are ESS 


on n the ethics * performing ly research. saewoasing public attention | es 


4: 


to this subject is to be expected. 


16. “The final step in ihe reseatch and developtien sequence is Re 
ab S 


the delivery of MKULTRA materials tito the MKPELTA control ayote 


. . 


governing their einployment in clandestine opstations. The subject is : am 


discussed forine in the'r next sections however, it is apptopslate here. sa 
5 hy 3 pe Saeh 


to note that the employment of MKDELTA materials remains an art = 
rather fan a sctentific procedure.” A significant number of variables ne 


~ in the target individual, including age: sex, wolghty general health, 


oe eee es ar 


Social status, and personality structure, may account for ‘widely varying * 


TRG vy 


and vopredictable reactions to: a given ae in a given. dosage 


! 


17. The final stage of covert testing of Satter eee ait 
subjects is clearly the most sunatiivs aspect of MKULTRA, No 
effective cover aay appears't to be av ‘available; “TSD ofticials state 2 
that responsibility for coyert testing is Eesattexeys to the Bureau of ; : a 


Narcotics. Yet they also predict that the Chiet of tha Bureau would 


* ett. 


digelaim an knowledge of me activity Present practice ‘is t6 maintain 


a ihe 


no ‘records of the } > planning @ eet a opproial of test programs. The pile 


MKULITRA progress @ a director and the Dapay Chief of £TSD, he - 


ie “ta 


eaont working alone, s Suppression at krowledge a critical ¥esults from = 


at hye. ° a 


the top sp and GIA raanagement is an theceat Fisk in these operations. 


° eee, 
sean E. 


18, Fisal phase testing of MKULTRA substances ox. devices on 


waver tabst 


vnwitting sntjeste is recogated to be an actty 0 of { genuine n impotones, ‘s 


on the development of of Spacatanii'e capability in this field. ‘Of more 


: ritical significance, however, is the risk ot serious damage to the E 


1 e 
f . eee oo 


Agency 4 in the event of compromise of the true nature of this activity. 


Fo pe 
. . KAS, 


As: now performed v are aren of Narcotics auipices, ron-Agency 


personne} are necessarily fully witting of the true nature and saecer 


‘of their assignments, ‘sua of the sponsorship of CIA, -Compromize of . 


this information intentionally or unwittingly by these individuals atsome 
time in the future is a hazard that cannot be ruled out. A test subject 
may on some e oceaston ‘in the future correctly attribute the cause of his’ 
reaction and secure independent iy i id medical aéstotance i in_ “as 
ea a the ‘exact nature of the substance employed, and 7 wata; 


An exttemie reaction to 2 test mibatenes could lead to a Parada request ra R 


for cooperation from local authorities in suppressing Information of the 
situation. This ‘eintat in turn broaden the circle of individuals’ who 
possessed at least cizcumstantial evidence of the nature of the activity 


Weighing possibie'} benefits of such testing ead the: kiska at  ompromiae. : 


termination of this. phase of af the S MKULTRA p programs - Batting c cheeks : 


and balances on the seonkiag I level management of — feaing a not ane : 


risks involved = + = ce Sa aiiee ee a ieee <s 


. 


a does not follow that termination of covert testing MKULTRA 


materials on unwitting uv. Ss. citizens will bring the program to a halt, | ea 


Sanaa testing on foreign nationals had been occurrtag under the © present 


. at + “we 


to be more. 2 favorably situated than the U, S. na¥cotles agen to perform 


Mtaliatic testing Finally the operational use of the substances clearly 


serves the tenting. function in view of the lack of of predictability of} human: 


ry 
Foe 


reactiong. 


Mit, Current estimate of the MKULTRA/MKDELTA capability 
20, The present Deputy Chief of TSD, Dr. Sidney Gottlieb, 


in his then a of scientific advisor to the Deputy Director/Plans 


‘(DD/P), released Study (hereafter referred to as the Gottlieb Sepoetl: 
. onal spell 1960, “covering his ‘she-month investigation of "Sclentife ‘ 
; ba Technical Problems in Covert: Action 30 Operations", “Appendix Be 


; at the report was entitled, "The Applicability of epecial. Chemntals and = 


; Blilogicate to Gundestize ¢ Operations", The smapectori: found thie 


: Appendix to be a caret i hd and bod useful eatinent of the 


subject The cemmera 5g paragraphs ‘draw on the ae report 7.5 3 ‘ 


yand dusty aspects “a MKULTRA, 


21, The author opened his discussion with the nae ‘of what = : 


¢ . s- 
, : 


the operational retuens lad iia from an eight-year program Savolving 


- an investsiient of approximately «eK. mei ‘| He observed that the a 5 . 


or A ee 


Clandestine Services had rencouraged Tsp on vou occasions to os 
, develop and matatain the operational capability in special “arage and "7 “ 
nee but that TSD has received little or no no guldance i in drectng “ x 
_ the wok ind tat the Clandestine Services had up to that time shown a 


little inclination to use the end ee operationally, He indicated 


that there had been approximately 100 operations over the cight years “= . 


employing harrassment materials (not controlled under the MKDELTA _ me: 


regulation) and only nine operations employing disabling drugs, (NB: 
two-thirds of these involved the use of drugs in interrogations),” No : 


use of lethal substances was reported, 


. 22, The factors accounting for the low = of uso of this capa- ee 


bility were considevad to be. the following? 


j a, the techinical ahoreconlays of the savugs es Stee 
- b, the problem of testing in realistic pilot operations. : 
¢._ limitations on the dissemination of pertinent if opie 
" . $nformation to operations officers . 


d.- organizational and adr administrative resteletfons on == oats 
_ operations ° ~~ Age Says 


em negative attitudes: ans the use ¢ use se of MKDELTA hnateriale vd 


f, problems in the training of case officers in this ftale 


~ g. the risk of stimulating increased use of MKDELTA. - 
-_ ae. by mpnceliion Se Lag servicer. 


23, Techaical tL shortcomings of the aug } . 


fy 


described as sihoxently a Nabi ows fleta a a eprationn: a 


Me ect ei 3 te 


Three- years later the situation remains ‘substantially soenieiod 


S a * AD; 


with the exception that real progress ia been made in the} use oof 


drugs i ia ‘nisin of interrogation, Iroiteally, however, the 


progress here has occurred: in the sie 6s of a total paychor NS a 


logical Hedy of { interrogation, in which the use of digs has deen hel 


* otk 
LSet ceestenelideeseedtedar ae ie ee eee cane ete oe tate cet 6 e 


relegated | to a waist roles = aie is a ee 


ree 


‘ 


abe abject ki has Beea discuseed above; Begining with | PS: 


paragraph 10,1 ‘should algo be be no noted that at testing on operational 


targets overseas is considexed by: Fonie operations officers to, sore 
ons are imperative a 


at ite, 


- be bag impracticable. ‘Unilateral aos 


which substantially complicates the e delivery protia, “he 


‘possibilities of unexpected or critical reactions, a: test subjects. 


et oe eel 


and of ensuing compromise eof the activity make most, t senior salle 


{ 
! - 
_sommand personnel unwilling to o take the risks invelved es A Ps : : | in 


25. Limitations on the dissemination of pertinent informatfon o 


case officers; organizational and sdenintstrative restrictions « on = 


mies 


operations? ne erervee eee 
uation conceming ¥ both of these problem oy 


The present aay sit 


‘areas is Improved o over 1960. 'gsD now regularly briefs a variety B 


of senior Officers*on its MKDELTA capability. Approval x 


the use of MKDELTA matey lala is now accomplished within, 
the chain of command of ‘the DD/P. The DD/P may eres s £ 


for example, witht the Chief, Medical Staff, concerning — 


: & medical risks involved $a MKDELA operations; but eo 


latter surely would not expert to exercise final stort for aa 


. the disapproval of operations. © 0 mS 


26. ‘tsp was found ‘that TDY visite of MKULTRA otticers tothe = 


F field i in support of spweitie: ee increases the awareness sof the. 


m, ; ——S 


(MuDELTA capability “aad stirmulates proposals for. additional project, = 


Of equal signiticance, ‘however, has been the TSD decision in 1961 to! a oe 
— . 4 : setae Smt 2 Sew ¢ 


station in the’ _— = _pfticer who iy 


tp SEE Tone ane ree wy howe teedie- 
? 


{informed on | MKDELTA matters, # second Toffices is scheduled to. ant a 


A move PCS tos — is Jaaring the summer of 1963 to Support “an ana" 


ett af Seer Biro 


s adjacent stations. While the pration réaponaibilty of uae officers. “ 


. eas Maayet 


lies in the fied - oer sen RE: ~yehe arrangement 5 in ihe “e 


eta oso 


has proved us efi in the MKDELITA pei imapenc in SnterrozNon-- e 


Ad 2 
\well. ‘It now appears! ‘that increased reliance can n be placed on this ~ 


' “spproach to promoting responsible use <i the MicoestA capabilities j 


* 


: a 62h Negative attitudes toward the use of MKDELTA materiale 


. cohen th the training of ¢ case officers in this feta: : = 


The et port observed = some case rota 


have basic moral a-abyeetions to the concept ot MKDBLTA and 


\ 


therefore refuse to use the materials. Some sentot-olficére 

were reported to believe that the proper employment ties... 
capability required more ‘sophistication than most nee = 
officers possessed and that there would be a tendency toward 


over-reliance on and misuse of eet in leu of. perfecting 


os 


classic espionage bechniques. Finally, | it was: suggested U bat” a 


a general ‘defeatism among case otficera concorsing the ‘chaness 
. 
fe cthigey ie 


of getting approval for use a materiale i in routine rather than” 


_ extreme situations. ‘These raatters will be reviewed ia fihure 


field inspections of p/P. area divisions. la the meanyhile, : Seiad 


the stationing of a ta TSD consultants ia the field and 


a category of case ¢ officers who have acquired direct eppaaclaion” = 
sas . be ae ay ee tees 


of the owes and limitations of the MEDELTA capability, 


28, ‘The risk ot stimulating increased use sof iMKDELTA materials ; 


by opposition intelligence: ‘weryices: . its , pa 7 we 


: 
“. * 


nos fasate foport sas stated that t opposition tnteligenee’ 


services are active in the MKDELTA Held and recommended 2 


that the CI Staff of the DD/P conduct a eystematic study of the 2 


evidence. "This rarprinentattan has not been impleinented, 


It is. a 2 subject of increasing. significance ab new materials ieee 


techniques Decome available: ; Sate ° 


It is. recommended that 


oa 
ae Deputy Director [Plans instruct Chief, Cl Staff, to" 


| perform a:study of the evidence of use of MKDELTA 
materials by opposition intelligence services and recommend 
appropriate ri measures for training: DD/P ¢ case officers to eee 


ecogaine and counter hostile ac activity i in thie areas ares 


29. In summary, present evidence concerning the operational ; 
£? alne of the MKDELTA capa capability would appear t to confi the sitpal— 


Ha jlagrents of the 960 Gotti eport There is an ens oeat 


, : of operational use of the controlled materials, On tbe ae hand, 


———= 


significant progress as been: achieved in the evelopeent of an foter_ oI 
*” yogation theory employing chemical substances, and in, proieing com= — 


2 petent guidance to the field in MADBLTA matters though 73D ottcers - na 


working cress | = a 
Me IV. Managemen of MKULTRA > | : = - : \ ote ° | A * : 
30. “TSD has nvatefeprject ening | the conteal of tuna = 
' ~ behaviors tse Ss cae 7 Yaariag ti the ten ne 


| ~years of sparation of os MKULTRA cl a haat (25). cf these = e 


prejects remain in xihatente at the present time, while a number of ‘others m 


_are in various Bags of es 


31, Aative projects my be ae under the faltowing itary = 


oa 


headings. Many projects involve activity in two or. more of the areas 


listed. < é 


a. basic research in materials and processes 
b. procurement of research materials 
¢._testing of substances on animals and human beings 


:@, development of delivery techniques 
ex projects in offensive/defensive BW, CW, sna Funiision a 


'{, miscellaneous projects;le.g. ‘GO patroleum sabotage, 
(2) defoliants, (3) devices for ‘Femote measurement of 


Sys FeACEEEEE ie i easement 


32.- The current management of TS of TSD Bas Initiated a policy cm 


airdcting the activities of MKULTRA and of the Behavioral Activities a 


. Branch towards operaiiOny and @ avay from long-range research, PHHOF a 


, to this change in peltey whi octurred in 1962, MKULTRA sponsored. 


“a large number “of projects in sa # elds” of se vsysholgy, sctlegy 


: return to these fields of research under the MKULTRA charter, The os wa 


inspectors concluded that yeaa of these project were of insufficient 


sensitivity to justify waiver of normal Aginey contral procedures. 1 It. 


is ecommmndef end of this report st projec fling ot uiside the 


ar shorized scope of MKULTRA henceforth require the prior written m 


‘ approval a the DD/P to qualify for for MKULTRA processing) Z 
. 33, The ad chain of oman for adraintstragion of tke MSULERA 4 


BSnEEADS comprises the followings 


Bs Chick, 1sD — overall smuageiioat we 
b, Deputy C Chief, TSD, {a trained scientist) providing: 


d, Chief Scientist (reporting to c., above), is trained 
scientist), contributing substantive guidance in some 
areas and responsible for the technical administrative 
processes of MKULTRA. He is supported by a GS-12 » 
budget officer. ‘ 


deena manager for MKULTTRA, also servesas. 


e 
: Chief of eae Branch, (a trained scientist) 


i siranaee fapnttors tocate'd i in vartous branches of TSD. 
'. | and specialized in the subject fields of the specific 


ae .  preleges f for. which they: are ot Foaponsibility 

“tte dais tht this chine of coramand has” rélied primarily on oral cmd 
gon i in the management of MKULTRA, Files are poeny incomplete, = f 
“pootly organised, ana lacking in evaluative statements ana rlght glve_ _ 
| perspective to voanagement policies over: rtime. A substantial portion rs 


= PAY — * 


of the MRULTRA record appears to rest in x the niemoriés of ihe ‘i iE 


petnatget officers and is theretore: Bimask ce ‘certain to ia lost. with thet 


? departares. ‘the senior otficers i in the MKUL:TRA chain of coinmand | 


‘who a: are not sobtantivly qualified TT better records to measure o the 


, validity of projects fhrough time ~ to ently key areas, in which to. = ; 


require detailed periodic briefings £ fron working spectalis md: 


34,, tt will be rey that the Chist of Support, TSD, does not atl * 


a <9 


cipate in the MKULTRA. adminisization, The predecesior of the present 


Chiet of Support saxved in SD Trbaghout the ae of the Progéain vntil : 


1962 without ever ‘being associated with its management. In his stea, 
the Chief Scientist and a Gs- 32 budget officer have provided sdnittrative- 


support, gs Chiet Scient ist has set paliey on the funding of MKULTRA a 


projects in all — including salaries, overhead rates, fees, 
materials equipment, facilities, travel, and the like, The aupport 
officer was only added f in 1962 under pressure of Critical audit 
findings. This use of the Chief Scientist in a field where Chiet of_ 

jf Support possesses superior qualifications and és constitutes 


ew 2 


a misuse of talent, The. proposed’n new ‘chter for MULTE should 


take account of this aly ana also provide that hit af Support + 


advise i in the future on decisions to nine projects onde the MKULTRA. , 


: aufhority and paca to waive the pplication of pois procedures, eee 


It is recommended thats 


Deputy. Director/Plans arate and submit for the. os ; 


spproral at the Director of cer Intligenc a revision 


“\ and re-cobfirination of the suthrity erent him in 1999 


PARP 


(Tab a) to operate the MKULIRA prograty Incorporating 


he 
| 
” 

_ a 


Lee the elowog protons 


~. program for research and development of Sleek, 
biological, and radioactive materials, and of - 
techniques for the employment of electro-shock, 


logical change. “Subsequent changes in scope of . 
MAULTRA shall require the written aperoval of ° 


> the Deputy Director/Plans, gO, * ie ie 


capable of producing hurnan behavioral or phyalor i 


st 


Cc. 


e. 


comeorer’ 
—* 


' by Deputy Director/Reseatch and by other component _ . 


_ appropriate-officers of such Eompsionts ¢ to contiol — 


i DEpsaty Dizector/ Plas; jointly with the Deputy Director/_ 
-. Support, establish policy for the administration of : 


’ Agency support procedures for activities ‘of unusual — 


Deputy Director/Plans arrange with Deputy Director/_ 
Research for the coordination of research relating 

to MKULTRA objectives to control duplication of 
effort and to provide for exchange of information of” 
new capabilities. 


Chief, Technical Services Division, consistent with 
established policy, :may negotiate for research in= = 
MKULTRA materials and techniques to be conducted 


offices of CIA... He shall consult regularly with the 


duplication of effort. 


: Chief, Technical Services Division shall pruae oe - : e 
‘addition of MKULTRA developed materials to the — = 


list of operationally available MKDELTA substances. 
and keen the Deputy Director/Plans advised of such 
additions. (cf, Clandestine Services Instruction .:_ 

No. 220-10, MKDELTA MATERIALS, dated 22 July ~ 


rea aey Ye 


1960--Tab B--which governs the employment Of ss 


behavioral control materials in n clandestine: operations, re 


support functions under MKULTRA,_ Such'policy shall 
seek to limit to.the maximum the waivyer.of established - 


~ 


eo a a ee a ee x ee ae , 


- Ghief, Technical Services Division shall iiiatitain : 
_ > exacting internal controls and records of all gusateative 
/ and support matters within, each MKULTRA Proje ect, 4 . 


Records shallinclude: ‘ aay eee a 


(1) A plan of the research and development to be. 
*. performed. = e- 


_ (2) An administrative annex setting forth security; 
_ budget and accounting arrangements agreed to ~ 9. 
by the parties to the project,’ Chief of Support, «. © 
. FSD, shall then certify to the DD/S for each 
such project that this annex is in accord with 
the agreed DDS/DDP policy. | Pursuant to this 


es responsibility, Chief of Support, TSD, — 
-ghall have right of unlimited access to. ease anem 
the substantive and administrative records. 7 
of MKULTRA, OC 2 
_ (3) An annual written review by the project ae 
monitor sétting forth in reasonable detail _ Penn, 
the nature of the work performed, the a 


tional aigaicanee, and a eee pone 


g. ~ Testing of -MULITRA ima materials and om shall Lonly: ~ ae ; 


<a See 


psp Wee eS Pe 


h, i Chief, Technical Services ‘Division, shall brief the ears: 
. Deputy Director/Plans at least semi+annually ony . - 
_. MKULTRA activities. The Deputy Director/Plans a tal 
aftar each briefing shall promptly notify the Deputy . ° 
Director of Central Intelligence that he bas. personaly 
conti = Exemi+snnual “review of the PROBIARI:. eae ee es =o 


'd The SRULTRA program be audited in accor ance. . 
with the provisions of HR: 31-, including auditor : access st, 
to substantive: as well as admini istrative x records. ~ TOR 


3. 


Allen Welsh Dulles, first director of the CIA, started Project MK-Ultra on 
April 13, 1953. 


Chapter 2 
Drugs 


1955 memo regarding desirable drugs to be found or created. 
Document retrieved via the 1977 Senate hearing on MK-Ultra. 


1954 CIA Scientific Intelligence Memo “Potential New Agent for 
Unconventional Warfare - LSD” 
1953 memo RE: LSD 


1954 memo RE: Experiments with LSD-25 on “at least 12 human 
subjects of not too high mentality.” 


News headlines RE: CIA drug testing 


[document begins] 
DRAFT 

[deletion] 

5 May 1955 


A portion of the Research and Development Program of 
TSS/Chemical Division is devoted to the discovery of the following 
materials and methods: 


1. 


Substances which will promote illogical thinking and 
impulsiveness to the point where the recipient would be 
discredited in public. 


Substances which increase the efficiency of mentation and 
perception. 


. Materials which will prevent or counteract the intoxicating effect 


of alcohol. 
Materials which will promote the intoxicating effect of alcohol. 


Materials which will produce the signs and symptoms of 
recognized diseases in a reversible way so that they may be used 
for malingering, etc. 


Materials which will render the induction of hypnosis easier or 
otherwise enhance its usefulness. 


Substances which will enhance the ability of individuals to 
withstand privation, torture and coercion during interrogation and 
so-called “brain-washing”. 


Materials and physical methods which will produce amnesia for 
events preceding and during their use. 


9. Physical methods of producing shock and confusion over 
extended periods of time and capable of surreptitious use. 


10.Substances which produce physical disablement such as paralysis 
of the legs, acute anemia, etc. 


11.Substances which will produce “pure” euphoria with no 
subsequent let-down. 


12.Substances which alter personality structure in such a way that 
the tendency of the recipient to become dependent upon another 
person is enhanced. 


13.A material which will cause mental confusion of such a type that 
the individual under its influence will find it difficult to maintain a 
fabrication under questioning. 


14. Substances which will lower the ambition and general working 
efficiency of men when administered in undetectable amounts. 


15.Substances which promote weakness or distortion of the eyesight 
or hearing faculties, preferably without permanent effects. 


16.A knockout pill which can surreptitiously be administered in 
drinks, food, cigarettes, as an aerosol, etc., which will be safe to 
use, provide a maximum of amnesia, and be suitable for use by 
agent types on an ad hoc basis. 


17. A material which can be surreptitiously administered by the 
above routes and which in very small amounts will make it 
impossible for a man to perform any physical activity whatsoever. 


The development of materials of this type follows the standard 
practice of such ethical drug houses as [deletion] It is a relatively 
routine procedure to develop a drug to the point of human testing. 
Ordinarily, the drug houses depend upon the services of private 
physicians for the final clinical testing. The physicians are willing to 


assume the responsibility of such tests in order to advance the 
science of medicine. It is difficult and sometimes impossible for 
TSS/CD to offer such an inducement with respect to its products. In 
practice, it has been possible to use outside cleared contractors for 
the preliminary phases of this work. However, that part which 
involves human testing at effective dose levels presents security 
problems which cannot be handled by the ordinary contractor. 


The proposed facility [deletion] offers a unique opportunity for the 
secure handling of such clinical testing in addition to the many 
advantages outlined in the project proposal. The security problems 
mentioned above are eliminated by the fact that the responsibility 
for the testing will rest completely upon the physician and the 
hospital. [one line deleted] will allow TSS/CD personnel to supervise 
the work very closely to make sure that all tests are conducted 
according to the recognized practices and embody adequate 
safeguards. 


[document ends] 


SCIENTIFIC INTELLIGENCE MEMORANDUM ©. 


POTENTIAL NEW AGENT FOR UNCONVENTIONAL 


_ td “ts Lysergic Acid Diethylomide (LSD) 
ge Be ae . vt, (N,-NeDiethyllysergamide) 


CIA/SI 101-5400 z ae 
5 August 1954 : 
CENTRAL INTELLIGENCE AGENCY 


OFFICE OF SCIENTIFIC INTELLIGENCE 


POTENTIAL NEW AGENT FOR UNCONVENTIONAL WARFARE 


Lysergic ‘Acid Diethylamide (LSD) 
(N, -N-Diethyllysergemide ) 


Lysergic acid diethylamide (LSD) (N, N-diethyllysergamide), a drug. 
derived from ergot, is of great strategic Significance as a potential 
agent in unconventional warfere and in interrogations.* «In effective. 
doses, LSD is not lethal, sor does it have color, odor or taste. Since 
‘the effect of this drug 1s temporary in contrast to the fatal nerve 
agents, there are important strategic advantages for its use ia certain 
Operations.. Possessing both a wide margin of safety and the requisite 
physiological properties, it is capable of rendering whole groups of 
people, including military forces, indifferent to their surroundings and 
situations, interfering with planning and judgment, and even creatiag 
apprehension, uncontrollable corfusion and terror. 


Of ell substances now known to affect the mind, such es mescaline, 
‘harmine and.others, LSD is’ by rar the most potent. Very minute cuantities 
(upwards of 30 millionths of a gram) create serious mental confusion and 
sensuel disturbances, or render the mind temporarily susceptible to many 
types of influences, Administration of the drug produces in én indlvidual 
such mental characteristics of schizophrenia as visual or auditory halluci- 
natiozs and physiological reactions of dizziness, nausea, dilatlon of the 
pupils, and lachrymation.. These reactious, however,-are nob necessarily 
obvious and only a trained observer, after giving paychslogical tests, may 
definitely ascertain that a psychogenic drug has been administered. Data, 
although still. very limited, are evallable which indicate its usefulness - 
for eliciting true and acnurate’ statements from subjects uader its influence 
during interrogation. .It also revives memories of past experiences. In 
at least one case there was complete amnesia of events during the effective 
period. 


. To date, no antidote nor specific counteragert 13s avallable. The effect 
of LSD may, however, te shorteced in duraticn ty the use cf chlorpromazine, 
verbiturates, or the intravenous Jajection of glucose. Very limited methods 
of detecticn and identification are known, such as tluorescéuve, atatoing 

and spectrcphctomatry. Although the mechanism of action ‘of this drug. in the 
human body is not fully understood, it is nevertheless known to interfere 
with the carbohydrate metabolism and to affect the cenlral nervous system, 
certain of the brain’hormones, and other body functions. . : 5 


4081 is now completing a detailed study of LSD that will deal with 
the compositicn of the drug, its psychogenic properties, its develiorment, 
experimental use, and distribution. This study entitled "Strategic Medical 
Significance of Lysergic Acid Diethylemide (LSD)" will te made evailzdle 
%o those with a paramount interest in the subject. 
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Menzoraidii2 + UNITED STATES GOVERNMENT’ 


Files DATE: 3 February 1953 


Lysergic Acid (LSD) 


1. Lyserzic Acid is a synthetic chenical navine Sinilar molecular 
structures of ae ergot derivatives. As is nar reine in, ergot is 
rust which affects rye during its growth. Also well-known is the fact 
that ergot has nar properties which produce mental deranrement, 
mental and physical disorders, and in certain forms can produce death. 
Mrgot, however, has very valuable medicinal value, particularly in 
connection with treatment of women tefcre and after childbirth and in 
curing certain types of migraine headaches. 


2. Uysergic Acid (LSD) has, up until recently, been produced hy 
the GAMDOZ Chemical. orjanisation whose main ieadquarters are at "asel, 
Suitzerland. The synthetic ersot (LSD) was developed by a Dr. Hoffman 

who is the chief researcher for Sandoz. One of Dr. lieffnan's nany out 
standins: assistants, and anparcently a protege of Dr. Hoffman's, is. 
Dr. Rudolph Bircner also a Swiss National. 


3. Ver many years, it has been vell-known Lhat various doctors, 
psychiatrists, scientists in various countries in Uurope have tecn 
experimentin: with ergot or Lysergic Acid. This has teen, as far as 
is known, alnest always purchased from the Sendoz orpanization which 
sells chamicals to the world. this exnerimentation generally is of 
a psychiatric nature tut Lhere have hoen.certain indications thal some 
countries, and possibly the Soviet inion, , have considered the use of 
Lysergic Acid fer either chertical warfare’, psychological warfare, or 
military purposes. 


kh. Since bane unusual properties of ergot and wore importantl; 
Lysergic Acid have teen known bo ARTICHCE® for sema tine, tne develop- 
ment of this chemical has teen of intense interest. 


C, In connection with this, the wriler learned long ago that 

(one of the outstanding researchers 

Ln ¢ hypnotic and soporifie chemicals and eee) 

Was doing gets work in Lysersi¢ Acid and uas reportedly advocating 
os Study and vce. Subsoqionhiy , EET naveral trips +o 


Savoer and Guies - these trips to Swrepe he visited mmersus individnals 
and discussed Lysergin Acid vith thom and spent a considerabls aaount 
of time with officials of the Ugndos Company ineluc 

. and others. § ynon his reiarn from Farope in 
1952, made a report in connection with this and again stressed the in- 
terest in and inportance of Lysergic Acid 


6. Over a manta UY, this of fier recoived a disnabely Through tie 


Contact Division viieh indicaled Uiab (mentioned 
above) was then visiting the United Slates, aymarsatly Cor the pur- 

pese of visibinag Sandos's Ilr fork represontatis res an] havinz renoral 
discussions conesrnins Sandos's produelions (particrlarl, 


. Issergic 
Acid). The information forrarded to this office indicated in = tink 
too spetific manner that MMMM s trip had some military sipnifi- 
cance tub this has never been checked oul. This dispateh indicated 
‘i RRR in contact wi ie. and that 
woul ipnarently spend sore bine either ab tae hone of or 
in aaa company an! asired cone onthorizatiion to 
proceed in an attenpt to "nurm" for inforaabion concerning 
Iwsercic Acid and other portinont related infosialion. Since it was 


indigabed aflor consultation bek:ecn am 
illher 0: Security, end the writer tho). iia 

secure more information fra fan enyone else, a very 

coneral authorization was given to hin to attenpl to obtain fron 


' 


WOON such information thal he Mhonght porbinoni. The resnits of 
this have not y2t been mace ayailahto to this officer, 1, shorld be 
neted for the record that snot in as far ag is_kioum a 
concnLoanh te thie Agenes bu 


bis aConsultant to ihe ipaameares. 
of the OBA end holds Dh id 
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not this Agsne: . any way is indirectly Tinaneding Fee 
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work and rt tt ieoich : 
able to conblrol the activily of 


7. On 29 Januar; and the uriter had a i 
liscission vit Deeps vl mich ef tiis naberial uz 
His conferences. hat usefulness to Unis Ace * 


. ney 
heen ascertained, hut appa -on 1; fecl 


in some ways a problen. 


a 


sof record, apparently chemists of the Eeraitry [ 
¢ for OTS have in the past fou wacks snesceded in brealiiny 
12 secret forma held by Gandoz for the nanulactive of Lyserpie Acid 
and have man factured for this Avency a larga quantity of Javservic Acid 
which 3s available for our oxnerimantabion, Thi is a _closoly 


want 
ruarded OLS secret anil wnt should | nob by be mentioned 


Chief, Medicine Division, SL 
Acting Chief, Biochemistry and Pharmacology, !/SI 


Experiments with LoD-25 


- 


1. According to * 
with LSD-25 have been carrisu ™ r Lo bast the 
dvses required, at least 12 human surjac s of not reid high mentlalit+ 
were selected. They were toll oly thal, a are loys uaa being tested 
and promised that nothing serious or dangerous would hannen to them. 
They were given doses of from 50 to 150 , some on alternate and 
others on every fourth day. During the Litoxication they realized that 
something was happening, but wore never told exactly what. AL of 
the testing was done under the supervision of a trained psychiatrist. 


experiments 


2. A dose cf 150 was finally selected to be used on a test 
subject in the inte est of ae ence, The subject is believed 
to have been an ¥ al He was told the nature 
of the test and then wat the 1sD-28 in water by a psychiatrist who 
was the only person to witness the test. Although no “direct questions: 
were asked, the psychiatrist led the general conversatiens inte 
appropriate chamels and the subject disclosed certain information 
which he had been previously warned against revealing. At the 
onclusion of the experinent,’the subject staled that to the best 
of his knowledge he had disclosed nothing. . When confronted by the 
statements he had made, he was amazed. 


3. The dosage varies greatly from person to person, but it 
seers that the higher the mentality, the higher the dose, and 
conversely. 


. The source of ISD-25 was Sandoz, Ltd., of Switzerland. 
Further, Sandoz has supplied several laboratories with amnle LSL-25 
to conduct research, including the | 
In addition, anyone in the world who wants samples of this material 
may obtain them providing, of course, they are levitimately engaged 
in research pertaining to the subject. This presumably applies to 
East Germany and any other Bloc countries, as well as to the USSR. 


feels that the UBAR could produce this material 
at any time, 1f 16 has not already done so, and if it is not obtaining 
adequate samples directly from Sandoz, 


6. It arpears es though te activity of 1oi-25 decreased rather 
markedly around the fourth day aflecr it is put into solution. One 
explenation for this fact, advanced by een, is that the 
few bacteria in water are either metabolizing the LSD-25 or their 
by-products are destroying it or otherwise inactivating it. The 
magnitude of the decrease in activity in four days is roughly forty 
per cent or thereabouts. 


7. This is the only experiment of its kind known by agi 
te have keen conducted in the interest of intelligence in H-t 
He had no knowledce of any future tests with LSD-25, It must be 
kept in mind that, other than planning the experimental design and 
reviewing the results, he took no active part in the experiment. 
Finally, inasmuch as LSl+25 is a relatively new drug, the dosages of 
which are sti erarded as undetermined for eliciting specific 
respcenses, rm that many more experiments should be 


conducted béfore more definitive ansers can possibly be elicited. 


ee 
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saath was eee as part of the MK: ULTRA 

1+ project, 
Harvard. Univesity said holed that. y PAs = CIA Director Sianstield Turoer hat Te. 

cit Gonducted two.redearch projects for the * 4 Is lin af. ave i Beatedly emphasized that the agehey lacks 
ClA’s controvers}al MK-ULTRA human bee,’ amet jn} ‘only one: AK. ULTRA detailed tecords on the research project be- 
“havior projet but ‘denied: Involvement In:+y }eause most of those documents were de- 
ithe ; program's: testing of LSD) and me project—a eontention 8 apport ‘ stroyed Ip 1973. Only financial documents 


ogy on humana ni ‘by an officials’ in Virgina yes pertaining tocertain projects remain, 
# £4 spokesman’ for the University, ouiline dag 4 + Stanford revealed yesterday that be-; 
‘Ing the extent of the university's participa tray irectly contradicts ine“? ~ tween 1953 and 1961 the CLA comity gual | 
sion! forthe tis time, said a full ssn formation. The Globe: has: “ob- “more than $385,000 on faculty research de- 
detailing the specitig resirey cue * signed “to identify materials and methods 
being prepared, : * ined inyalving at least two, and : ‘useful in altering human behavion.” | 


The’ announcement cdme:shorllyfter. perhaps other, MK: ULTRA Are 
“Stanford | University in Calitornia released a + Fh de of 


cJengthy statement outlining its involvement “eels; oie 

‘hh Seven CIA-funded.projects after a a i 

was {ssued by the Massachusetts Institute of 5 
i: Relay on ite CIA esearch, a 


is i Tpett Universite asia followed -¢ 22 38 af “ 

several’ ‘weeks of reluctance to. discuss’ the’ -cation of p boo nied ‘rioting psychiatrist” on the Stanford; 
research. ‘unt, after: the’ universities were sitn,” if : culty who served as a consultant to the 
olvement by the CIA... £ “A spokestian for MIT sald yealerday thas. scontroversial George H. White, a CIA opera: 

<the CIA had not, notified the. school of tive who established a “safe house” jn San 
Schein's research, The university previously» : Francisco ond used prostitutes to administer 
had disclosed only a project’ involving a: LSD to unauapecting citizens, ©, ¥ 

ee of hot pale as possible defee=-* 
; tors, ‘ 


et en a ee 


A Stanford spokesman said yesterday | 
ere."was mention of human experimenta« 
:.tlon” In the documents supplied by the CIA 
; but that the university was unable to deter- _ 
-mlne sae research had been carried out. | 


i ut. “the new. openness ‘also appairs tp 
‘point up the inadequacy of records kept by” 
:both the CIA and the individual research In- 

‘titutions On: how, where, and for how hat 


ix, Other projects at Stanford included ‘re- | 


ithe projects ‘operated, J isp 40" search on alcoholic intoxication, analysis of 
re “Oe researchers atthe university also , iedative (Including a species of ticks) used ! 


For! example mils admission ' i. in- have reported knowledge of “p number of, in developing a knockout drug, development | 
‘volvement {n't ‘only fone’ MK- ULTRA: ‘CIA projects” during the 1950s’and early * " work on @ miniaturized lie detector and «! 
project=a contention supported by CIA of: “pb, but sald they did not know if the re" titerature search on blood. type groupings, | 
ficials in, Virginia yesterday~ directly con- 

‘Aradicts {Information The Globe has obtained 
Jnvolving at leas}: two,"and, perhaps other,’ 
MK. ULTRA projects, } 
i: rf Rigi Schein, MIT professor! “ald 
“{wo weeks ago that he knowingly socepted 
CiA money for research, {nfo brainwashing 
Sechalgues, that Vater regulted in.the publi- 


The Boston Globe 27 Sept. 1977 
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CIA Says It Has New Details~_ 
Of tts Drug Tests on Humans 


By Robert G. Kaiser 

Washington Post Staff Writer 
The White House revegled yester- 
day that the Central Intelligence 
Agency has uncovered new details of 
its own experiments with exotic drugs’ 


from 1953 to 1964. 

In what appeared to be a pre-emp: 
tive announcement to the press, the 
White House released a letter from 
CIA Director Stansfield Turner’ to- 
Sen. Daniel K. Inouye (D-Hawaii), 
chairman of the Senate intelligence 
cominittee, briefly describing the new 
evidence found in CIA files. i 

The. White House did not release 
any detailed information on the new 
discoveries, however, and -what it did 
relzzs2'added very little to the docu- 
mented history of CIA drug experi- 
meatation—Iincluding the administra- 
t.ca of drugs like LSD to‘unwitting | 

h man guinea pigs—revealed by Sen.. 

Frank Church’s (D-Idaho) investiga- 

tion. of the agency. 

The Senate Intelligence Committee 
plans to hold public hearings on the 
new information next week, probably 
on Wednesday or Friday, and the. 
skimpy outline of facts released yes-! 
terday could blossom into substantial’ 
new revelations. “3 

The newly discovered documents re 
ported by .Turner are financial rec-' 
ords of MK-ULTRA, a supersecret 
CIA research and development pro- 
gram: involving exotic drugs and mii 
possible uses for intelligence « or -mili- 
tary purposes, 

The CIA files describing MUL” 
TRA were destroyed in 1973 at the 
suggestion of then-Director Richard 
Helms, according to testimony before 
the Church committee. 

But a continuing search through 
CIA files has discovered records on’ 
disbursements made for MK-ULTRA, ! 
according to Turner’s letter to Inouye. 

Turner’s , letter enumerated these . 
activities for which money wag appar 
ently disbursed: 

© Testing of drugs on Amertcan citl- 
zens without their knowledge, in cases 
beyond those already revealed. . 

© Research on the surreptitious. ad- 
ministration of drugs. 

© Research on a knockout or Rr 
drug, ‘including tests on. “advanced 
cancer patients.” 

° Experiments . using. drug. sities 

. or alcoholics. - ... )..,; it 

*° A possibly illegal payment to a 

“private institution.” saie - 


The Washington Post 16 July 1977 


~ + All of these a the “K” ro 
“were discussed in the Church commit- 
“tee’s final report in April 1976. The 


committee found that MK-ULTRA 
gave LSD to unwitting subjects (one 


~ of whom, Dr. Frank Olson, died as’a 
* result), used private institutions clan- 


destinely :to conduct research, and 


* used —— and ee as sud: 


“The ceiaciten found that the CIA 
went'to great lengths to conceal the 
MK-ULTRA project because “of its 
sensitivity. 

In his letter Turner said that the 


-newly found financial records don’t 
present “a complete picture” - but . 
“provide more detail than _was — 


ously available.” «.4°. 

Turner said he- waned to testify 
about this material to the intelligence 
committee “in keeping with the Presi- 
dent's commitment to disclose any er- 


soe be labil Voss een 


rors of the sailiieaede community 
which are uncovered.” °° 
«Jody Powell, Carter’s press secre- 
tary, said the material was released 
quickly to head off any charge that 
the administration was trying to hide 
new information. 

Powell said the resignation” ‘this 
week of E. Henry Knoche, deputy de 


“rector of central intelligence, had 
“nothing to do with the newly ‘discor- 


“ered MK-ULTRA financlal records, 


~,On another CIA matter, Powell do~ 
“nied that, Carter has offered. the depn- 
. : ty’s job to Prof. Lyman B. ‘Kirkpatrick 


of Brown University, a former execu- 
tive director of the CIA. The New 
York Times reported Thursday that 
he had been offered the job, Asked if 
Kirkpatrick would be oifered it later, 
‘ Powell repiles, “Hot that I know of, 
no” 


Canadian Suit Ties CIA to LSD, Brainwashing Studies ~ 


By KENNETH FREED, Times Staff Writer 


TORONTO—Between 1953 and 
1:43, nine people entered a Mon- 
treal psychiatric clinic seeking 
}reatment for a variety of illnesses 
ranging from depression to aleo- 
holism to arthritis. However. in- 
stead of being helped, the six men 
and three women charge, they 
became test subjects for American 
intelligence agents exploring ways 
to control the human mind. ; 

Their claim is that without their 
knowledge or consent, they were 
fed doses of drugs, including 
mind-altering LSD. and sutyected 
to radical brainwashing experi- 
ments, involving tere periods of 
forced sleep and other unorthodox 
procedures, proposed ond financed 
by the Central Intelligence Agen- 
cy. 

In a long-running lawsuit, the 
nme Canadians allege that their 
stay at the Allan Memorial Clinic 
and their treatment by its director, 
the Jate Dr. Ewen Cameron, left 
them with permanent mental dam- 
age and has affected their ability to 


lead normal lives. 

Each 1s asking for $175,000 (in 
U.S. dollars) in damages and an 
apology from the U.S. government. 
Although the suit was filed in a 
federal district court in Washing- 
ton, D.C., five years ago, the case 
sul has not come to tral and 
lawyers for the nine people say 
they are frustrated by the govern- 
ment’s tactics. 

Joseph Rauh, a well-known civil 
hberues utlurney who represents 
the mine, said ina telephone mter- 
view from his Washington office 
that the government hus prevented 
key witnesses, particularly former 
CIA agents, from giving deposi- 
tions and has forced him to fite 
ume-consuming pretrial motions 
sometimes taking (wo years to 
resulve, 

“The CIA strategy,” he said, “is 


They say that the CLA and the U.S, 
government breached Canadian 


Los Angeles Times 25 Oct. 1985 


Rauh has filed a motion to com- 
pel the CLA to permit their testimo- 
ny, but the judge has delayed a 


ruling. 

In addition, there are more than 
2,000 pages of documentation in the 
public archives in Ottawa concern: 


Chapter 3 
Hypnosis (H) 


Mori doc ID# 17447 - MK-Ultra Subproject 49. Note the interest in 
“flicker light” on page 73, which some have speculated would later 
be used in the flicker rate of television and computer monitors. 


Mori doc ID# 17448 


Mori doc ID# 140393 - One of the most disturbing MK-Ultra 
documents to come to light. The writer details how an unknown 
hypnotist used hypnotism for “inducing young girls to have sexual 
intercourse with him.” The document goes on to suggest that 
hypnotism could be used to pass along state secrets. 


23 May 1955 


MEMORANDUM FCR THE RECORD 


SUBJECT: . Project MKOLTRA, Subproject 49 


4 


2, Two financial proposals are attached, — 
$3,150.00 eres 10,450,00 to the ir 
To this 19 added 744,00 which repre a % 

oR ee aera eas wig Thad a 


3, ~ The total cost of the project will therefore not exceed 
$19,344.00, 


(4 EER > cleared through TOP SECRET, 


APPROVED .FCR CBLIGATION 
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PROPOSAL FOR RESEARCH IN HYPNOSIS: AT THE Ree B 
(June 1, 1956 to May 31, 1957) - , . 


Introduction: 


Since the initiation of this project -in September 1992, various 
phases of hypnotic research have been SA : 
bean publisheds : : 


Rp {copy eed hereto). 

ry & rently being conducted on ihe 
the difference in psychogalvanic responses under questioning between 
the waking and hypnotic states. - 


In an attempt to revitalize and-reorient-research activities in 
the field of hyonosis, the following provosal. of experinental investi- 
gation is submitted to the for consideration for fiscal year_1957. 


The following experimental/ design-is an outgrowth of prasent and past 
efforts conducted to date. 9 


Criteria for Determining "Genuineness" of Hyonosis: 


At the present time, there are no good ¢riteria for deteruining— 
the "sonuineness" of hyonosis.—It is felt that there are strong 
possidilities that valid criteria can be established through physiological 
and/or dicchemical patterns of measurémant.. 


By utilizing hypnotically induced states of anxiety end/or stress 
ag enotional stimli, "true" responses will be reflected in the bdio- 
chemical and/or thysiological changes within. the human organisa. - Unless 
the hypnotically induced stimuli is "genuine" or effective, there would 
be no demonstrable response, either biochemically or physiologically. 


It is felt that by establishing ' "normal" waking patterns and com 
pering them with patterns of those "under hyonosis" » & Cependabdle end 
reliable criterim for determining the state and "genuineness" of hyonosis 
will be foruulated. 


A. Biochemical Measurements: 


1. Hippuric ecid tolerance test (measure of detoxication by the 
liver to estimate the ability of the organism to mobilize glycine)... _ 


2. Plasma amino acid level (check on possible alteration of 
glycine level which might merely te part of a total amino-acid change; 
secondary index of an altered adreno-cortical function), 


3. Blood reduced glutathione level (to further determine whether 
the glycine utilized for the-synthesis of hypouric acid was derived 
from preformed glycine, the change-in-level of 4 glycine-donating — 
sudstance such es glutathione.is concurrently measured). 


h, Blood eosinophil level (stress response index), 
B. Physiological Measurecents:-———- 


1. Siwultaneous-recordings of physiological resconses by means 
of a multi-channel recorder; to incorporate heart pulsations, 
respiratory rate and amplitude, psyehogalvanic skin response, and 
cortico-electro activity. ar ae 


Varlations in the Techniques of Induction: 
In order to determine the extent and effectiveness of various 
other factors, such a8 non-verbal, visual and auditory, in the 
induction of hypnosis,;—the-following experiments are proposed: = 


1. Auditory techniques (verbal. stimulation): == 
4 


In an attempt to separate the mechanical aspects of the . 
induction technique, i.e. tone, rhythm, qiality of the volce from 
the sudstantive aspects,-1.e., content, association patterns; 
different induction "patters" or "talks" will te attempted and 
compared with standard "sleep talk". 

(a) Ordinary "sleep" talk. 
) Nonsense syllables or words. 
) Doudle talk. 
Changes in cadence end tone . 


v 
¢ 
d 
e) Standard method-presented-in-a foreign language (e.g., Spanish). 


- 2, Non-verbal and/or visual. techniques: 
(a) Monotoncus audio stimulation: 
1). Soft music 


2) Sub-liminal voice. 
(3) Combination of both 


(>) Visual Stimulation: 


Oe. oo 
(2) Colored-lights in varying patterns 
(3) Combination of-voth 


It ig felt that a technique of induction can be devised from the 
results of the above exvericents that will-enable an operator to by- 
pass a subject's resistance to hypnosis “and/or induce hypnosis in an 
unwitting sudject. — 


Other Fields of Investigation: _ 


‘ne permitting, within-theframevork of this investigation, other 
pertinent areas of interest will be pursued, namely, the following!= =~ 


l. Autoehypnosis 


Bffectiveness of hytriotists as detercined by personality ~~ 
patterns, prestige and sex of the operator. 


ae 


tw 
- 


Duration end durability of hypnotic block — 


in Umnosis at the 


say 31, 1957. ° 
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Topics for Exverimental Investigation 


Criteria of Hirpnosis eS 

1, Since at the present tine we have no absolute criteria of 

“whether a serson ig hyonotized or is faxing, end since there 

Scens to be a strong possibility of being able to find such 

a oriterigin the field of induced physiological changes, 
there should be an investigation or exseriment in the area of 
induced bio-chenical chanzes, depsziaesrhonasssy 1c ej ; 
(1) An exneriment on whether or net brrenotic preduced anxiety 


mar produce blo-chemical clood_cxange in blood sugar or 


hormone talance waich vould difter from that nroduced by 
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ings of osvchogalvanic sin response, heart and lung action, 


mee es 


hould-be inspected for sattem 


fa 


and brain waves 
enanges in commering the nyonotic and waking states in an 
individuel to see whether or not theve is a vattern cha a0: 
Obner exoerimenters nave tried these measurements separately; 
and while they save round some variations, they have Zound 
nothing that cane used as an absolute criterion, Hovever, 
if these verlations, in combination, wovld form a pavtern 

we micnt be able to develon a criterion of hrpnosis in 


tris war, 


Induction Methods 


In order to investisate 


su 


induction of non-willing subjects or sud 
a knowledse of some other languase tnan 
exverimental work snovld be done in tre 


1. An exn 


mnevinent should be set uo so as 
the subjects when: 
a. the ayonotist uses nothing but no 


ay 


olds the same general + 


fox 


t 


n 
ince. there may be a vhonetic si 
of long sounds, such as ele, an 
sad uo using tae cirect mmnotic 

foreign language (Since both ry a 
an this could & 

sh), 


An inyestisation should-be-made 


no } of Seani 


wiledze 


_a@ 


nto- 
technicues, such as long duration of 


A variation of 


visual stimvlation. 


y 


interssted and in whiecn I nave done 


studies, is to use soft restrul msi 


was also recorded at a sub=lininal 1 


tne possibi 


lities of hyonotic 
Dgects woo have only 
that of the ayonotist 


following fields 


mil 


cr 


excerinen 


comnands only in a 


Ssistant- and myself 


with subjects who have 


non-verbal aie ae 
onovonovs audio or 
this in waich I an 
some vwor, a few silot 
ce in which wy voice 

With 


evel Some sudjects 


in the past teis has been very effective, However, the 
Gecree of effectiveness for an experinental serous nas not 


Cther Fields for Investication 


Other work which needs to be done and which we could 
well do here includes tne follo:ring topics: 

1. Can a surject keen un nis efficiency under hyonosis when 
he is sudjected to a very strong audio stress? 

2. Can auto-hyonosis be taugat so as to be as effective as 
hetero-nhyonosis in the canceling out of rain or other 
stres¢ conditions; i.e., if this can be done a nerson 
could create ais om world and be hanry in it even trouzh 
he were actuality confined in a very small plece whicn was 
extremaly filthy. 

3. To my Imowledge little nas teen done to determine tne 
effectiveness of male versus female nyonobists, An exveri- 
ment should be seb un to test whether or not there are 
versonalisy patterns which are riore arenable to hypnosis 


by syonotists of one sex or the other, 


There are a great mary ereas Which need investication in 
tre Meld of hyonosis. However, some of these (es-ecially thes: 
conrectad ‘vith the use of druzs) could not te nandled in the 
University stivation, Still otzers will orovasdly arise after 
we Rave answered sone of the questions outlined in tae above 
exceriments. It is true tnat ue covld not nandle all the above 
outlined exseriments this year even thoura we enlerse ovr staff 
by putting on one more assistent. Conseauently, en order of 


precesence will nave to be worted out between your resresentative 


v 


anc ryrseli3 and trere is a rossibility that there will be unfinisned 


work again at the end of next year which will need som tire 
to complete. However, the chove exveriments all have to do 


on 
with tnings that are pertinent to the a sei I 


am interested in doing research. __ 


Budget and Personnel: 


TI have attached a budcet-Por the coming year, This includes 


toe salaries for WOQRBBMBMA (wo will teke the vlace of eee 


x 


who will co--lete her ©a, D, work this sumer and will put her 
whole time on the vroject. She has been trained in both esunseling 
and guidence, and osycho-therasy, with a stron¢ dackeround in 
psycho-metric tecnniques. We are at the vlace now where more 
subjects are available and we can enlarre the werk so as to 

carry on more research during this-year,—set-have included 

tze salary for a new full tire assistant which I will have to 
select and train tais summer in order to be ready for the 
experimental work next year, Iwill select for this a verson 

wa0 iS a5 weil Guelified for the olace as I-can rind, ‘If the 
bic-chenical exverinent is snoroved yp nave arranged with the 
cheristry denartment to get a craduate student to worl on 

tais exverinent for two quarters. The cost for this would be 
31000, or $500 a quarter! and this would te classed as a nealf- 
time assistant. ‘SRS nas deen with us now for over a c. 
year anc ats charge of test administration, scorinz, end 
Statistical work, we have had no trouble cettin>e exerinental 


sudfects at 31.00 ver nour, However, we do nave trouble in 


keenving tbreci: ov suojects in a university setting since their 
progran chanses and they are not always available, 

In putting on another assistant next year and coing into 
sore additional exoerimental work, we will Save to set some 
new equiorent (title of which till remain with the fund) and 


set uo another office; consequently, I have hed to increase 


the iters 2, 3, h, and S in tne University budecet. 


Sumnary 


In tris anvlication for researca funds we nave offered 


(1) a list of tonics ot needed research which could be con- = 


. (2) a list of nersonnel EB 


needed to conduct this research, (3) a budret of salaries, 


supplies and equipment to finance_the year's werk, (hh) a 


. 


statement that these tonics will be given an order o: nrererence 
to be worked out between your representative ard myself, and 
(5) an eclnowledcenent that this research may not be comleted 


by May 31, 1957, or that new tonics may de onered up whien 


should ce followed un by other research. 


MEMORANDUM FOR THE RECORD .-——-—~ 
‘ Pee (# 
SUBTCT: Visit to Project Saga 


(oy il) 

1. On ents day the writer spent the day observing experiments 
with Hire WBRRBRon project ABB and in plenning next year's work on 
the project (Mr. SUMMA bas already submitted his proposal to the 
saeteteana secu) —— 

2. The general-picture of the present status of the project is 
one of a carefully_planned-series-of-five major experiments. ~ Most 
of the-year-hag been spent in screening and standardizing a. large 
group of subjects (approximately 100) ‘and the months between now and 
September 1 should. yield much.data, so that taese five experinents 
should be completed by Septenber-li—The five experiments are; 

(N stands for the total number of subjects involved in the experiment.) 


-“ 


Expéeriment-1 - N-18 =Rypnotically-induced enxieties to be 


~ completed ty Septenbder 1. 


Experiment Q-=-N-2h—Bypnotically_increasing ability to learn and - 
; recall complex written matter, to be completed =~ 
dy September 1. 


“Experiment 3.- N-30 Polygraph response under Hypnosis, tobe > 
completed by June 15; 


‘ Bxperinent_4 + N-2h" Bypnotically increasing abdlity to observe 


and recall a complex arrangement of physical 
objects. 


_ Experizent 5 = N-100 Relationship of personality to 
susceptibility to. hypnosis. 


3. The work for next year (September 1, 1953 to June 1, 
1954) will concentrate on: 


Experiment 6 - The morse code problem, with the emphasis on 
relatively lover I,Q, subjects thon found on 
University. volunteers. 


Pas 


- A demonstration was given for selected represen- 

tatives of Senior Staffs and Area Divisions. 

Limb catalepsy, reproduction ¢? written material 

and visualization and verbal dessription were © 
demonstrated. 


26 March 


Discussion: 


¢) 
At all times when- subjects igh ie hypnotized 8 CD represen« 
tative (Dr. Gottlieb or Mejor @RBMMR) wes present. fie precence . 
served a double purpose of reassurence to the subject and observa- 
tion of technique for possible later exploitation. x suet 


‘It should be emphasized.that from-the hypnotists point of 
view the entire operation was cerriad out under the most difficult 
conditions, k2 had no previous contect with subjects, hence, no 
initial rapport existed. Ee hed no deckground knowledge of sub- 
feet from which to develop leads indicating cepth.of trance. It 
fa an established fact that trance depth develops most satisfact- - 
orily if.time (a few days)-is allowed betveen-intervievs. Bere 
subjects took part in four developzental interviews within @ per- 
fod of 48-hours ‘thus atloving very little essimulatory time. =. >). 

a} 

Despite the difficulties wider which he worked, Mr. WER vas 

eble to demonstrate medium_trance phenomena quite satisfectorily. 


A 
. . \& 

With respect to techniques used ey ss Games suggestidility 
testing ond hypnosis, the methods are essentially es follows; A. 
constant speed black on.white spiral color wheel was used for ~ 
vigual fixation along with verbal’ sugcestion in initial testing. 
With these subjects demonstrating susceptibility, suggestions were 
‘made that future trance iniuction would be eccomplished on verbal 
coamand to sleep. In later interviews verbal suggestions and com- 
mands were givan with a teckcround.of metroncme beats. 

, 


Results: r 6). 


As indicated viene sudjecta were chosen for fur- 
ther development. Ragults/7ith each sudject will be treated sep- 
arately. Subject A QBBR cttained a medium tronce state. In the 
short time for development, ticwever, he was unable to reach @ som- 
nanibulistic state as characterized by amesia. In the prelininery, 
demonstration subject A demonstrated acm catalepsy and hypnotic re- 
call of written material. In the final demonstration Subject A de- 
monstrated arn paralysis and induced pain as a form of physical end 
peyenological control. 


en a 
Teiee ‘attained medium trance state and in doth de- 
monstrations produced under hypnosis a quite sccurste copy of 
written material previously observed, Unfortunately both A and 
B proved to have excellent memories. They vere able to recall 
the rateris] quite eccurately without hypnosis so that little, - 
if any, improvement could Be noticed. : 
¥ 


Subject ¢ GREE attained mediua trance state with a particular 
floiz for visualization and verbalizetion. Ia the preliminary de-_ 
nonstration "CG" reproduced the layout: of the room observed noting 
addizional features end correcting erroneous relationships evident 
in a previous conscious recounting. Interrogation indicated that 
furtier information as to detail could te obtained. In the fina’ 
denorstratien subject.C.was regressed to the tine in 1948 vhen he 
visited @UMORRE end asked to describe the scene. Verification 
os bo accecy of tha description ceme from an observer who had 

écently visited the arca. It is interesting to note that the de. 
scription ves in terns of the ~1948 appearance and did not allie 
to extensive fire destruction which occurred later. 


Written productions of subjects are attached in their-original 
state. ze 


Comments: ~~ = 


‘Whereas the experiment was-only partially successful in the 
light of failure to achieve emnesiec states and the lack of marked 
inproverent in bypnotic recall, the interest aroused anong observers 
of the denonstration attests to the success of one of the main ob- 
jectives--stinulation of thinking in the operational fields. 


Chemical 


eh 


MEMORANDUM FOR ‘THE RECORD 
SUBJECT: Project MKULTRA, Subproject Oh 


1. The purpose of thia\sudproject 1s thebpartial aupport of 
the activities of Dr. Pees of in bis work 
on the induction of high motivation in individuals by meane of the 
development of specific interpersonal relationehips. The attached 
proposal indicates the general ag of coverage and the techniques — 
that will be exploited. Dr. | project will require two years to 
ill cost @ total of $34,000.00 for that period. He has 


complete and W 
requested Framer, pebarneracriarantiird tender a 
grant of $25,000.00 to supplement funds which are availeble to him 


from other sources, — = 2 7 P 


4D. 
2, The Board of Directors of @QQRRMMMMRhas considered this 
proposal and recoomends that it be accepted on its merits and upon the 
demonstrated capability of its chief investigetor. 


3. Agency-interest in work long the lines which will be pursued 
by Dr. Qf centers-eround three salient points. First of ell, even 
though the study is oriented in a very extensive and little understood 
field, i.e. individusl motivation, the work itself will be divided into 
segments of a practical and realistic size, both from the standpoint of 
the research itself and that of later practical application of the results 
in Agency-type situations. Secondly, the development of techniques for 
altering or generating high motivation in individuals is the logical 
extension of the program of development of techniques for individuel 
assessment now being carried out by the Agency. The ability to assess an 
agent adequately will only become @ powerful operationel tool when'it ie — 
accompanied by the ability to use such knowledge in conjunction with 
techniques for the production of high motivation towand Agency. goals. — 
Finally, in carrying out this work, it eppeare that Dr. ei will probably 
establish in fair measure the limits of usefulness of hypnosis, since it 
is one of the motivating techniques which will be investigated. It would 
serve & useful purpose-to the Agency to have this information developed 
on & sound scientific basis, are ~* 


4. The cost of this project for a period of two years beginning ~~ 
1 May 1958 will not exceet $25,000.00. Charges should be made against 
Allotment 8-2502-10-00l, = — 


MEMORANDUM FOR: THE RECORD 
SUBJECT :_ Continuation of MKULTRA, Subproject 8) 


1. Tae purpose of Subproject 84 is support io part the research 
program ae ae to study the induce 


tion of high motivation in individuals by means of the development of 


specific iaterpersonal relationships. Expansion of this project along 


lines of major Agency interest requires a grant of $30,000.00 to sup- 


plement funds which are available 
Bh os aie. 1: is expected 


that no future-funds will be provided for this research although, con 


sidering the:scope of this study, time extensions may be granted. . 


2. Three major areas of interest encompass the scope of this 
research program: SEEN Ti REN ER 
a. Basic research on the nature of special states 
of consciousness Which to date has focused upon 
particular aspects of the trance state. 
db. Methodological studies which have dealt with the 
' golutioa of problems which are a prerequisite to 
progress in basic research, . 
c. - Methodological studies dealing with instrumenta-- 
. tion problems which have major importance for 
some current research interests. 
Considerable progress has teen made to-date in each of these areas. A 
statement of progress is appended. 
3. An additional reason for supporting this project is to provide 


& sound scientific setting for the operational use of a physician g 


Henorandhua ie 8 


Subject ‘oe Project <: SRA Ee 


Attached please finda progress report troa Dr, G 


Continuation of saport for the Ml Geet 1g requested, Justification 
forthe support follows: “~~ SST, 


1, Dn GRD vor in hypnotisn 4s an area of direct: use to the Sponsors 
Hypnotion is'a subject that is continually be suggested as the panacea 
to all the Sponsor's problens and needs to be exaninal exhaustively, 


2, Dr, has publized OMB BMBON 2 countrywide resis ae B = 
ag well as to many other organizations 
where he has presented publications. 


4, In keeping vith the baske objectives of initial grants from 


to encourage and stimulate work in areas of interest to the Sponsor, 
this project during the past two years has attracted. both | 
support and additional funds fro It is felt.tha 


support provides the basis for enriching the investigations, insures that 
we get the first and best reporting on all work there in the laboratory and 
paintains.a.facility for special crash projects ona continual basis, == 


ddition, the panel: BRR rer 
have expressed grea 
done under this project and have 


It ig recomended that an additiorial grant of $30,000.00 be made to insure 
continued work in this’ vital areas : he 


in 


‘ Ate ah} 656 
suggested its continuations 


bake nent ® ie < 
L Jnr cA Uv i, 


In this report I would like to first ax 043 my ep recitation to the Directors 
ae [ena for the assis- 
y have wo bed coaaider= 
able financial support but of equal tmportance have bosn thé very fruitful sugges~ 
tions by several of the scientists agzociated with QQQMMMMMMB as well as the 
continuing active supporting role which the group has played, Without both the 
financial and psychological support much of tha research would never have been — 


successfully undertaken. 


This report will describe briefly the activitles supported by. funds 
in whole or i part since May 1,1958. Some of the papers which have evolved 
from the research supported  SRpeseetA are appended to this report, 


The research which hag been undertaken may be thought of as covering three 
separate but interdependent areas, 1, Basic research on the nature of special 
states of consciousness which to date hag focused. upon particular aspects of 
the trance states 2, Methodological studies which have dealt with the solution 
of problems which are a prerequisite to progress in basic. research. 3, Mathodo- _ 
logical studigs dealing with instrumentation problems which have major importance 
for soma current research interests. 


1, Studies dealing with the Nature of the Hypnotic Stata. 


The theoretical framework in which our studies of hypnosis have bean conducted 
has been to view the hypnotic state as having two well demonstrated componants; 
1.) an increased motivation to comply with the suggestions of the hypnotist, and 
2.) the tendency on the part of the subject to play the role-of a hypnotized sub- 
ject, A third more basic but less understood aspect is; what we have termed, 
“the essence of hypnosie". While the source of the increased motivation and an 
understanding of the desire to role-play ara basic issues, we have concentrated 
on the “essence of hypnosis" in the balief that it 1s this, rather than the othar 
factors, which is uniquely related to a variety of psychological experiences, such 
ag mystical experiences, senzory deprivation effects, placebo effects, and, of 
course, hypnosis, A papet conceptualizing one particular aspect of this problem 


is appended; eri 
aerie This project has \ 

it from the onget, First as , Baebes and currently as @ 
follow. Inca previous study the concept of trance logic was discussed, 
A study of hallucinations in hypaosis compared the performance given by faking 

p lyidua A paper discussing this 

and will soon appear 
A preliminary draft in 


ditto form is rrended. 


The differences between deeply hypnotized subjects and simulators seemed 
to present a way of asking questions as to what the hypnotic state adda above 
and beyond high motivation and role-playing. This line of investigation is 
currently being followed and pilot work is being done using films of both simu- 
lators ond real subjects, thus making possible judgement at various uniforna 
points by observers who all see the same thing. [tis hoped that thig will help 
to reveal that which distinguishes real and ainulino subjects and thus shed 
light on the nature of the process itgalf, 


A major investi 


ation wag undertaken ¢ ppression of pain by hypnosis, 


major findings emerged from this study: 1.) for just about all practical purposes 
there wore no differences in physiological reactivity.to paln among any of our ex- 
perimental conditions, 2.) in general, only tiny physiological ragsponsas to pain 
occured even in the waking control condition, and 3.) our subjects showod far 


less signs of stress in this experimental situation than in other expsrimants at 
ae roughly comparable amounts of electric 
ano stu y suggests that hypnotic analgesia reduces tha over- 


reaction to pain undor conditions of apprehansion and stresa but has no effect 

on the physiological raspongs to painful stimulus under conditiona of minimal 
anxioty. ‘Having established this point, tha need for another experimental study 
becomes apparent to investigate the offect_of hypnotic amlgesia in conditions 
where anxiety is maximized. We would anticipate that under these conditions 
markod differences would emerga. A very interesting point, however, will be 

to determins whether or not similer differences may emerge evan in the simulating 
eubjects,’ In other words, whother hypnosis a6 a process of state protects the 
individual experiencing intense anglaty or whether.the hypnotic situation, regard- 
less of the subjective experience, serves this function: 


, projoct for some tims, the Tosponge of hypnotized a 
simulating subjects to requests to expruss fear, depression, happiness, and 
anjer was studied. Pilot studies have suggested that simulators are abla to con- 
trol their emotions to a far. greater dsgree than assumad heretofor and that this 
oontro] ia no less than an individual in hypnosis. This study does not deal 
with an artificially induced situation Sut meroly with the effect of direct sugges- 
tong and a rigorous study of this phenomenon is now being conducted, 


For the past one and one-half yesrs a study has beon conducted of the trance 
phenomena occurring in tha Pentsoostal churches with the view toward under- 
standing thair relationship to other states of consciousness, A considerable 
amount of obzarvational data is now available and is in the process of being 
analyzed. As a part of this study, the personal experiences which one might ax- 
poct of good hypnotic subjects and Pentecostal church members who are trénos 

at eel i 


this” project... This study will not be completed until sometine this summer, 
2, Methodology, 


In the area of methodology, a paper has been contribut tho s ogi 


Sareea. This deals primarily with 


Seen. This Dz per will appear in a book 
edited by, In the noar future. A pilor study has been conducted 
with tudents desling with demand characteristics In sensory depri- 


vation type ‘situations which demonstrated the utility of a procegs 
called the pre-~experime ntal interview. A preliminary draft 1s appended. 


s 


3. Instrumentation. 


A new electrode has been developed for the more adequate measurement 
! of potential GSR. This promises to be more useful for psycho-physlological 
work than the classical resistance GSR, A description of the electrode 1s be- 
ing readied for publication and a careful evaluation of the electrode in compari- 
son with three other electrodes currently used has been performed, A copy of 
the study, which is being submitted for publication, is appended, 


One further study which has been of considerable interest to us has buen 
the Investigation of the subjective pain experience associated with electric 
shock. A preliminary attempt has been made to scale this along the lines of 
Wolff, Hardy, and Goodell's efforts. In conjunction with this, 8 new kind of 
shock electrode 13 being developed which may control spacing of contact points 
better than Previously possible, 


Largely through the initial help which was_ 

possible to obtain substantial support frome 
and, in the form of a contract, from® d sh 

Current studies now in progress are a conunuation 
of the Investigation of real and fake differences in part in collaboration with 
other investigators in other laboratories, Another major effort being undertaken 
is the study of hypnotizability and Its relationship to responsivity in sensory 
deprivation under mescaline, otc, Also, we are studying the occurrence of 
trance-like behavior in the normal experiance of subjects, Part of this major 
research undertaking will be the repiloation of # previous reporawhich claimed 
to predict hypnotizability using parts of tha TAT, Rosenzweig's Picture Frustra- . 
tion Test, and the Zeigarnik effect, the sway tast, the heat Illusion test, and 
personality instruments, Questionnalros developed by our group are also used 
and we hope that these will aid not only in the prediction of hypnotizability but 
permit spscific predictions to be made about the type of response obtained from 
each subjoct. A preliminary report on one questionnaire is in press. 


Another invastigation which is currently being undertaken along these 
lines 18 the evaluation of tha newly raported audio-analgesia and the relation- 
ship which this technique has to hypnotic pain suppression. Informal working 
relationships have been ostablished wit of elope : 
and Dr. § ae ee "It 18 hoped to eva ate 
good and bad reactions to this omnis of STE in regerd to subjects 
trance-like experiences and hypnotizability, 


Finally, the controversial question of anti-social behavior In hypnosis 
will be re-evaluated experimentally, It is hoped to be able to shad considerable 
light on the Limitations of hypnosis as a technique of controlling behavior in this 
manner. A paper has been written , In part under the auspices o 
of hypnosis in interrogation and is to be nvb= _ 


try Ty SFT 
A) 1 | §ietekorsevAltened A Date: 9 July 195) 


ee 


On’ 23 Juno 1951, 


velepnone oy 
regarding 2 


: On 2 July 1951 approximately 1:00 Pen. the instruction bersn with 
j 


relating to the student some of his Semal uxperiences. Gia 
wat he had constantly used hypnotisn as . Seenducing younk miris + 


rengape in sexual intorcourse with hin. i performer in 
ee was forced to engano’ in sama uitercourse with Stilo 
unde 


@ influence of lypnotisn. : tated that he first out tier into a 
hypnotic tranco and then sugpestod £ lie was hor huseand and that she 


desired sexual intercourso with hin, furtier stated that mony times !hile 
foing lon © would use hypnotic surestion ta huve a : 
girl turn aroufid ander to nan and+suggest semal intercourse ta hin’ an: tpt 3a 


B resplt of these Siggestiens induced by Nite he snent approxunttoly (ive nirhts i 
Riweek avay from homo Oupoming in sexual intercourse, 


A, © 
; aia) ‘that during the Soconi Werld Yar he had worked ‘(5 

ie i ouch a top secret intelligence orpanization tha ie 
was ant yeimittad to tive .the words that the initials: reprusentoil). lis work fox 
BP 05: stoa. in hypno*izing sugjects and causi, then to memorise detailed 
maverinl while under“the influence of hypnotien, After tie subject.was avalened 
he vould 39 2 some othor place and there be reshypnotizel and repeat verbati.; 
ihe matorial ite had memorisod thile previously under tlio inflnence of hvpnotim. 
ae. that while rontally transporting this information the sibiect 

vulG not he made to roveal any of the material as due to poat Iypnotic sugreslion 
he had.completely forgottun it until he was re-hypnotizou. 


and & former staden Ws5 consideravly 
A thought projection by hypnotisn, wid cause 3 subject 3. 
hypnotic trance to read (rom a closed book a c severable distanes away. 
“stated Uhat atout one out of twenty subjects have sufficient clairvoyance to pe 
able to do thought projection. ; 


On tie last day of tho period of training stroduced the 
Studont to a man who ms waiting for an appointment mo, The student 
was introduced as an exert lypnotist tao wished 40 try aPenserencnt on the man. 
The studont at that tine hypnotised the man and Sucgested that he wuld feel no 
pain. The student then suggested that he mould be deaf for two miniites after ne 
armbe. . Mien tho man azie he could hear hothing, suc to best for fakery the 


Chapter 4 
Subconscious Isolation (SI) 


Mori ID# 144823 - This document, titled “Subconscious Isolation,” 
disproves the notion suggested by some researches that S.I. (an 
abbreviation used throughout MK-Ultra documentation) stands for 
“sleep induction.” The true meaning is defined on page one: A 
method of exerting immediate or prolonged influence on the 
subconscious mind. 


Mori ID# 190527 - SI and H Experimentation 25 Sept. 1951 
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8, Conslucitene a Bis 


To: Files 


Subject: SL and H “xperimentation (25 September 1951) 


On 25 September 1951, d “hp wri 
ius H experimentation with j 


s subjects. 


In view of the s 
September 1951 with 


sful experimentation of luesday, 18 


it was decided 


and 
to continue experiments along more or less related lines during 

this session. However, prior to actually beginning the more con~ 
plex experiments, several simple post H were worked with both of 


the girls participati this connection, it is. interesting 
to note that whereas as capable on each test tried 
of producing the desired’pdst H effect! 


as unable to do 


so. No explanation,w ered for this, but it should he noted 
for the record that and the writer did not, make con- 
tinuous and serious efforts to produce the desired effect for these 


simple post H tests. 


The first major experiment of the evening wasaset up as fol 
lows without previous explanation to =e "pl 
child. Both subjects were placed in a very deep trance eee: abe an 


_While in this state, the following instructions were piven: 
eat 


so CA) en instructed that when she awakened, 
oo she was to procede t room. She was told that while 
. «, there, she would receive a telephone call from an individual 
. +: whom sha would know only as "Joe". This individual would en- 
» “ gage her in a normal telephone conversation. During this 
.° ., conversation, this individual w ive her a code word and 
-'* upon mentioning the code +2re, go into a deep 
ils trance ‘eee: be "formal" in appearance with her 
‘eyes open. as then told that upon the conclusion 
aot the telephone conversation, she would procede to the ladies 
itt room where she would mect a girl who was unknown to her. She 
was told that she would strike up a conversation with this 
’ girliand during the conversation she would mention the code 
‘+: word’ "New York" to this other girl who, in turn, would give 
Shor a further’ instructions which were to be carried 
out b “She was told that after she carried out the 
““{nstructions, ahe was to return to the Operations lloom, sit on 
* the sola and gO. Rema eed into, a deep sleep state. 
ye Bea, *ty 
8 ‘{natructed that upon awakening,” 
‘room where she would wait at the © 


bags i desk for a telephone,c ae ‘Upon ‘receiving the call, a person 
. “hlknown as “NJint would! engage. hers ‘in normal conversation. Durin; 


ee : the course of) t¢ orsation, this,individual would mention © 
1% Hues "a code -word , to: When | one, jneard. bhis code, word ;. 


She would pass into an SI trance state, but would not close her 
eyes and remain perfectly normal and continue the telephone con- 
versation. She was told that thereafter upon conclusion of the 


telephone conversation, she would then carry out the following 
instructions: 


a henitaeiiesiceaiinet in a complete SI state at this 
rs time, was then told to open her eyes and was shown an electric 


timing device. She was informed that this timing device 
was an incendiary bomb and was t instructed how to attach 
and set the device. Afte ad indicated that 
she had learned how to set and attach the device, she was 
told to return to a sleep state and further instructed 
that upon concluding the aforementioned conversation, she 

‘ would take the timing device which was in a briefcase and 
procede to the ladies room. In the ladies room, she would 
be met by a girl whom she had never seen who would identify 


herself by the code word "New York". After identifying 
-' herself Sacer then to show this individual 
how to attach and set the timing device and fyrther_in- 


structions would be given the individual by 

that the timing device was to be carried in the briefcase 
to oom, placed in the nearest empty electric- 
light plug.and concealed in the bottom, left-hand drawer 
of esk, with the device set for 82 seconds and 
‘turnéd on. was further instructed to tell 
this other girl that as soon as the device had been set 
and turned on, she was to take the briefcase, leave 


Rt oon, go to the operations room and go to the sofa 
and"enter a deep sleep ate. OEE: further - 
instructed that after completron of instructing the other 


girl and the transferring to the other girl of the incen- 
diary bomb, she was to return at once to the operations 
room, sit on the sofa, and go into a deep sleep state. 


. For a matter of record, immediately after the ‘operation was be- 

gun it was noted that a member of the charforce was cleaning the flpor 
the ladies room and subsequently, both 

and ad to he placed at once again in a trance state and 

instructions changed from the ladies room to Room 3. 


It should be noted that even with the change of locale in the 
transfer point, the experiment was carried off perfectly without any 
difficulty or hesitation on the part of either of thn girls. Each 
pirl acted out her part perfectly, the device was planted and set 
as directed and both girls returned to the operations room, sat on 
the sofa and entered a deep sleep state. Throughout, their meove- 
ments were easy and natural and the member of the charforce and the 
guard were, to all intents and purposes, completely unaware of what 


was taking place although they could clearly observe the movements 
of Samant: : Simepiatesss ‘ 


Before the cirls were awakened wager were civen instructions © 


e to recall any of the incident, except going to 
room before the experiment was completely under 


had partial recall of some of the incidents 
“that transpired. 


The entire experiment from original instructions to conclusion 


consumed twenty~seven minutes and it shonld be noted for the record 
that at the conclusion of the exnerinent, A not 
completely respond to instructions to awaken and, neyce, was re~ 


turned to a sleep state and reawakened. Poth subjects were, of 
course, "cleared" of all post H words, etc. in the experiment be- 
fore awakening. 


, is long and rather complex experiment was regarded by 
wee: the. writer as being successful, although 
partial recall of some of the incidents was not according to in- 
structions, but it should be remembered that emory in 
‘such matters has continually been remarkatle and she has remem- 


bered from week to week, numbers which she had memorized consid- 
erable time before. 


The second major experiment of the evening concerned the 
proposition of whether or not individuals of normal and proper 
training, background, and teaching would commit an act which they 
would not, under normal circumstances, do. This experiment was 
_carried on as follows: ns 
is Both subjects were placed in a deep SI state and were 
instructed that they were to procede, when awakened, to the 
laboratory and sit at the desk and wait for a telephone call. 
_'y ., Each girl would be called in turn and would be given a code 
“vi... word. Upon completion of the telephone call, the girls were 
+ y,.-) told that they would procede to the operations room where 
i. they would find a man lying on the sofa who had nassed out 
;-';. from drinking or was drugged and was possibly asleep. It 
‘0° twas further explained to them that this man’ had been picked 
“- up in a local bar and brought here to this room. They ere 
yp Instructed that they were to enter the room as quietly as 
“y :* possible, approach the individual, making certain they did 
‘not awaken him, and examine his clothing and determine if 
“~ he carried a wallet. They were told that if the individual 
..icarried a wallet, they were to remove the wallet from this 
ed ae person and immediately and quietly leave the room. They were 
"tet, told ther that they were to deliver the wallet + iil 
rpg or gi would be waiting in the darkroom and atter — 
En ‘that, they were told that they would return to the desk, 

_ | put their heads down, and go into a deep sleep. In gach . 
‘‘:case, after the girls’ were called on the phone and given 


, 


ae “the designated code word, they went to the operations roomt!”:’ 


* . . and removed a wallet first fro 3 the SERRE: 0 vate pl 
'.” : acted as bodies in the-instant:cdse. Both girls were under,’ 


‘observation at all times in the act of removal and hoth moved 


very cautiously in a very- deft manner and removed the item as 
ihren al 


This experiment is regarded ceca Ail the writer as 
heing successful, althougii as in all these exferiments, it must be 
borne in mind that a possibility exists that the subjects realize 
that the experiments are nothing more than this and are not in fact 
actual operations, although by instructing and by wording, every 
effort. has been made to convince the subjects when theywire in the 
SI state that these are actual operations. The word experiment or 
test is never used under any circumstances when the operations are 
being carried out. 


For a matter of record and of interest is the fact that at the 
conclusion of this experiment, which ran about twenty-two minutes, 
Seles 0:°: to awakened as instructed and it was necessary to 
return her to a trance state and again awaken her before she became 
fully awake. Furthermore, for cord, it should be 
noted that again in this case, |! 


nesia*for the activity whereas 
have complete amnesia, had a 


pealthough instructed to 
tiai recall of events. 


Chapter 5 


Extrasensory Perception 
(ESP) 


Mori doc ID# 17395 - Amemo RE: Subproject 136 and extrasensory 
perception 


23 August 1961 


MEMORANDUM FOR: THE RECORD 


SUBJECT  . °3-Project MKULTRA,. Subproject 136-2 
; ne * : ic a aes ~ . = : < 
1,. The purpose of this subproject is to support the research of __ . é 


an "Experimental 
Analysis of Extrasensory Perception. "A proposal describing his research 


activities is attached. iss e hoe 
yl ee effort is rnoving beyond the question of 
ee the shexumattc eceteuaciee perception (ESP), exists, Heis 
attempting to approach the twin questions.of what are the functional relation- 
ships between other personality factors and ESP skills, and what are the 
factors that must be considered in using ESP as ecnrethon of communication, 
Any wasltivs results along these lines would have obvious utility for the 
Agency. It is not expected that answers would cine=ge (ro: iaiararet 
tattial efforts, He is one of the few individuals sophisticated in ESP Feaeare 
who has been willing, SOTEYER: to orient his efforts along these fundamental 


lines. 


3 This project will be funded through a ad 


security and cover purposes, and the accounting for finds expended shall _ 


conform to the established practices of that organization, . The title to any 


yA 


equipment purchased shall remain with th&® 


higher overhead costs. 


4) The total cost of this research for a period of one year is 
estimated not to éxceed $8,579.00, Charges should be made against 


“Allotment. 212521390=3902. 


s 


is not witting of any relationship between the 


4 


bg Since he has made separate 


contact with the Director's office and may _intime become aware of the 


RR: stone, a request for covert security approval has been 


initiated, 


Date 


Distribution: Original Only 
Attachment : > Proposal 


. | When St, Denis was decapitated, he is supposed to 
have picked up his head and walked off with it, This led 
his custodian to coment, "Dans des cas pareils, ce n'est 
que le premier .pas qui cotite,"* Unfortunately, this maxim 
does not seem to apply to research in parapsychology, If 
extrasensory perception (ESP) exists, it is_of fundamental 
importance, aad fundamental problems are never evsy to 
Solve, But a large body of evidence has been acauced in 
favor of the existence of ESP, aad while this evidence has 
left most scientists unconvinced, there is general agreement 
that further research is justified, Ina survey of 349° ~ 
fellows of the American Psychological Association, only = ~ 
7% said that ESP was an "established fact" or a "likely 
possibility", but 90% considered its investigation a 
"legitimate scientific undertaking’, (J, Parapsychol., 
Vol,16, 1952, pp. 284-95). = 


I, Objectives. © 


' It 18 difficult ‘to state the long range objectives 
of a research program in parapsychology, The present _ 
investigators are by no means certain that ESP exists or ~ 
that it is possible to experiment with it, They do feel — 
that the parapsychologists have made a strong case and are - 
willing to devote research time to further study of this 
subject,: ¢ 


: ' There_are three overlapping areas which require 
special exploration and where it is hoped that substantial 
progress can be made, These are: the design of ‘repeatable’ 
experiments; the determination of functional relationships 
between a variety of psychological variables and ESP test 
scores; and mapping limits for the utilization of the 
phenomenon, with special reference to the channel capacity, 
the kinds of messages which can be transmitted and spatlo- 
temporal constraints, : oan 


; The present research team have concluded that 

these objectives would be best served by initiating three 
closely connected experimental studies. The first consists 
in condycting group experiments, in which each individual 

is. treated as possessing a modicum of BSP and test scores 

are predicted on the basis of ratings on a number of 
psychological and physiological scales, The second is to 
develop a method to relate patterns of subjective probability 


* In such eases, only the first step requires any effort, 


reflected in response sequences to test scores and to 
psychological end behavioural factors, The third is an 
exploration of the-postulated ESP_abilities of a few. 
specially gifted subjects, who will be intensively studied — 


under flexible conditions, ~ } ( 


af A_large number of group experiments have been : 

carried out by previous investigators, They have apparently 
succeeded in discriminating between levels of scoring for 
persons characterised by different ratings on a number of 
psi-variables, These include IQ, extroversion, effects of 
certain drugs, Rorschach protocols, self-confidence, belief 
{n BSP, subject-experimenter relations &c, But in each. 

case only .one variable was studied ata time, even though 

ft should have been clear that_other variables than the — 
one selected for analysis were also influencing the results, 


; ..' If@ phenomenon-is caused by a number of factors, 
or if at'a given stage of investigation 1t must be treated 

as if it:were, it. would be permissible to- allow one factor _ 
to vary at a time, the other factors being held constant, 
or to consider the combined effect—of—a number of relevant — 
factors,: If one varied one factor at a time and ignored 4ll- 
the others, he would be 111 informed about the-use of ---.--_ 
experimental design, This-is unfortunately the situation 
which obtains in parapsychology, — 


; Experiments in-which ESP emerges as a function of 
the interrelations of a number of psi-variables should yield 
results which meet any reasonable criterion of repeatability, 
Comparatively crude one-veriable studies, such as those of 
Anderson and White at Duke University where ESP depends on 
the inter-personal-attitudes of school-children subjects 
and their teacher, experimenters have aprarently been 
successful about 50% of the time, even though the variables — 
have been dichotomous and significance has been estimated 
with relatively crude tests (a student either. likes or does 
got like his teacher and vice versa; a student either score 
above the expected mean or scores below it), : 

\ : 

. The study of response sequences is based upon the 
assumption, defensible in the light of recent psychological 
research, that guessing patterns. represent subjects' 
évaluation of the uncertainty situation in the experiment, 
There will be certain gross departures from randomness for 
all subjects, but there will also be idiosyncratic departures, 
These are related to general behaviouml differences, because 
what a person considers to be probable determines to an 
important extent what he will do, It is predicted that 


when subjects are divided into response types, these types 
will tend. to score_at different levels.in ESP tests, Of 
course it-is not assumed that adopting a particular pattern 
can in any way effect scores (except in experiments where 
the model involved in comparing guess and target sequences 
is the matching distribution rather than, the binonial , 
‘distribution, in which case the variance may be increased, 
though the expectation is not effected), It is assumed 
that the guessing pattern and the BSP score are ae 
nelexed to a- third factor, 


a | 


ioe Phe: work with Ladividual “ub sects who give. 
eouiee | “of extraordinary abilities will introduce a number 
of experimental techniques which have been ignored or 
barely hinted at_in the past, A variety of modéls of the 
manner in which information is transferred will be tested — 
by simple variation of the tasks imposed on the subject, 
Preliminary, learning studies, in which feedback of results 
and other kinds of reinforcement are utilised, will be 
introduced at the same-time, If a subdject is’ found who can 
score reliably, an attempt will be made to increase the 
quantity of transmitted information without increasing 

the average probability_of success, by making use of 
straightforward techniques borroxed from the mathematical 
theory of comuntoattou, 


rIn. “working with {dividual Sudjects, special 
artantich: will be given to disassociative. states, which 
tend to accompany spontaneous ESP experiences, Such states 
can be induced and controlled to some extent with hypnosis 
and drugs,. Some of this work will make use of qualitative 
stimuli, such as drawings and ideas with speetnt : 
associations, 


+. 


I: “Methods 


i ’ Gxoupek xperiments 


- |Numierous mathematical models and experimental 
designs cnable the simultaneous assessment of two or more 
independent predictors, Chief among these are multiple 
‘regression analysis and factorial experimental designs, 
which are:closely related logically and mathematically, 
The essential idea of the regression model is that each 
individual's scores on the n independent variables and 
the RSP criterlon may be located at a point in ann + 14 
Gimensional space, The relation between the criterion 
and the predictors is given by a multiple regression 
equation which takes the form: 


We A +B yi.a3,,0 4 +B yoiaiicscn et vee * Aya.ia3. ct 


where A is an intercept and the coefficients of the X's are 
partial regression coefficients and anoueate the weighting 
were ‘ each predictor, ase : 


tent R, rhe ‘pegression Bquation and each of. the, independen 
predictors may be tested for significance, If the null 
hypothesis is rejecteds,the accuracy of prediction is of © 
‘interest... This is- best: ‘considered in=the language of - Joins 
estimation statistics, where one may speak of confidence 
intervals, That-is, for a subject characterised by a 
gertain pattern. of scores on the independent variables, 

one may predict with -.95 confidence thatthe subject's 

ESP score will fall somewhere between A and B™ percont 
success, The clearest meaning of ‘repeatability’ is. 
expressed in statements of - this kind, whereby the results 

of a series_of_-experiments, not the probabilities attached — 

to them, may be compared to see-if-they-Pit the same 

pattern, The=width ofthe predicted interval and the — 
confidence coefficient of course vary inversely and the — 
definition of . "repeatability' eee on assigning an 

a ye BSP probability, 0 


ice variables to be cons considered ‘can be classed_- 
a several ways,:_Théey Will be- intrinsic: psychological — 
and physiological factors and experimentally tani pulable- 
factors, Idtrinsic factors may be temporary and 
characteristic of the experimental situation, such as 
annoyance, -or- general” personality characteristics, such ~~ 
as intelligence; Experimentally manipulable factors 
include induced attitudes, such as motivation produced 
by positive reinforcement, and purely formal factors, —— 
such as the number of ESP trials yielding the most accurate 
predictions, ~The selection of variables will depend on a 
detailed analysis of the results of past research, incidental 
observations in experiments with single subjects, apparent 
common factors in_'spontaneous' #SP, and intelligent 
guessing, In _the selection of variables, special attention 
will be paid to technical problems in scaling and-to the 
reliability and validity of existing scales, In some cases 
ad hoc procedures, suchas the Q sort, will be used, 


. :,Response-Patterns, Hutien beings are notoriously 
inefficient randomisers, so would not be inappropriate to 
treat response patterns as having two components, SSP and 
guessing habits, Guessing habits represent subjects' 

subjectiye evaluation of the sequential uncertainty 
situation in the oxperiment and depend on such factors 
as ability to judge probabilities and imitate randomness, 
compulsions with respect to symmetry &c, Such habits will 
necessarily interfere with exercise of ESP, because every 
time a choice is made habit and psi-information ere in 


/competition 


competition unless they should agree fortuitously. It 
might be, for example, that the well knowa decline effect 
phenomena’ are due to the gradual build up of habits and 
their dominance over ESP, 


so. 4+ £It Le;-however, not only desirable to correct 
for the destructive effects of guessing habits, It mey. 
pe that such habits could be used to predict ESP test 2 
scores, ‘ihen one decides to cross the street, his decision 
about: when to cross depends on his estimate of the chance 
that he will be run-over, Behaviour is largely determined 
by concepts of probability, and systematic bias ia 
assessments of uncertainty situations are known to be 
related to personality types, It is quite possible that: 
Some of these types, whether or not they are similar to 
the ones derived by psychometric techniques or ordinary 
common sense, may be related to ESP-ability, It might 

in fact be possible to derive an ESP=typology fromthe 
non-ESP component_of the ESP guessing pattern, 


'» ° | Phe techniques which will be’ used to analyse 
response sequences are too-complicated to enter into here, 
but will include. the informational estimation of redundancy, 
as used in the study of- languages and the construction of 
pseudo-languages, autocorrelation, and ad hoe methods to 
reduce and classify the number of possibile patterns, The 
Actual analysis will be carried out by an electronic 
computer; It should be made clear that the quantity of 
ESP in the results of even the best subjects is_too small 
to interfere with the elucidation of guessing habits, - The 
data used in this study will be obtained from group ESP i 
experiments which have yielded significant results, high 
scoring subjects (including control series and records 
taken after they ‘lost. their ability), from special groups 
such as psychotics, children and mediums, and from 
psychological and educational tests in which answers are 
’ eh bts UNigY Meh * SRO ps = me . / ak 


¥ 


“% POR IR RIE EE St ia 
Y. : Individual Subjects, The amount of information 
transmitted on the average per trial in“BSP_ experiments 
is: log,5 + (n/25) Log,.( 1/25 + 4L.(25-r)/100] log,: [(25-r)/100) 
in binits, where Yr isthe number of correct guesSes, (This 
‘appears to be the correct model, since there is evidence 
that sudjects produce the same deviation from chance when 
aiming below it as when they aim_avove, in spite of the 
fact that p 4 1/2), Good subjects will tend to have 
somewhere between ,2 and ,6 bits of information generally 


/available 


available to them,. This is one of the reasons why ESP ; 
experiments are_so difficult, But it may still be possible 
to learn a good deal about the phenomenon, even if learning 
studies should fail, For it is.possible to vary the _ 
experimental paradigm to discriminate between various ' 
models for the operation of the phenomenon, such as: 

ESP occurs sporadically but gives perfect information; 

ESP elweys ‘occurs and multiplies chances of success by’ 

a cotistant factor; ESP tells the subject one of the - 

things the target-is not; ESP, when it occurs, answers 

a question of the form-_is the target an X?,. In addition” 
to psi-models, it will also be necessary: to introduce 

models which provide more sensitive estimates_of ESP, For 
example, target material will be introduced whereby guesses ~ 
instead of being of the ’all or nothing’ type can be more-or — 
less right, Again, a number of different p values Will be . 
introduced and intermixed to imitate real life situations, | 


' " .°) Bearning studies will be instituted in which the 
subject will be-rewarded or punished for his-overall ' 
performance and reinforced in various ways =-by being 

told whether _he was right, by being told. what the target — 
was, with electric shock etc, In addition, an attempt 

will be made-to increase the transmitted information in _ 
eases where the average probability of success remained 
constant, Tous if N,. = the number of trials in which 

the ith distinguishable target is guessed to be the att, 

t, = the frequency of , as a target, ga =the frequency 

bt guesses of A, and N-= the number of trials, (Nyg)N/ga( ty); 
which states: the ratio of the frequency with which itis = 
guessed A. to tho expected frequency if there were no guessing 
preference, may be-used to determine which guess was the 

best estimate of the.target, and the resultant estimate, 
which will depend on the number of trials and the quantity 

of information available to the subject, will approach 
certainty asymptotically. Rea a 


' But the main consideration will be the attitude 
and general disposition ofthe subject, Wherever possible, ~ 
every attempt will be made to tailor the tasks required to 
his preferences and his estimate of good working conditions, 
In one case the experimental procedure will be designed to 
achieve favorable motivation by such devices as instructing 
him that he is participating in a study of subception, In 
other cases drugs ond psychological tricks will be used to 
modify his attitudes, Tho experimenters will be particularly 
interested in disassociative states, from the abaissement de 
niveau mental to multiple personality in so-called mediums, 
and an attempt will be made to induce a number of states of 
this kind, using hypnosis, . Hypnosis is seen not as a 


/variable 


variable in itself but_as a technique for creating various 
subjective states through suggestion, In these studies and 
some others use may be made of qualitative target material, 
which may be evaluated with the use of elaborate matching 
methods, which have their origin in Ruler's solution of 

the 'Rencontre* problem, we eA a 


G, Soal did with 
ern! Experiments in 


Rah experi (re ie 
Miscussed in the boo 
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“Are probably the best controlled and most 


4 2 LOY 
convincing evide 


e fered for ESP,, Exploratory 
experiments with, be are already in progress, 


‘TIT, Time Required, 


Support is being requested for a twelve month 
period, This will allow studies to be carried out in each 
of the three areas discussed above, If at the end of that 


will be.modifie 


jos.” IV) =Betimated Budget, 


in sig Amount Requested 
Apparatus for recording data ‘$300 
Microfilm camera-ané-projector - : , 250 
Computer time*-and programming =". 300 
Office Equipment 150 

Office expenses (postage, ‘phone, 
dup 300 
Repairs to pretises a Ht 560 
Manual computing and 300 
Inducements for subjects = 500 > 

tal- assistants diane : 200 
full time) 3,600 
- 1. £1,000 
7,460 


+ 15% indirect costs . 4 1,119 


{11 be aUat TARTS without nares but a gmail: 
is expected. : : 


ee: : 


—_ 


provide “and cons "appa 


Sharue. : agit oye, a ene 
ve Pham Sereise desk ae has 
Lokisutatare urn F a limited amount of” secretariol 
and clerical assistance without heres | a ti ‘ 
; iN t 
6 th 
bout B7Gaaquere feat ia area and (1) ere 
s and three large closets. > 
"Experimental workers other than ae 
pontribite most of their time without charg : . oi 


“qualifications and ssn ‘Bxempticn, 


‘he FSP. research prods 
Lal DLO DY 0 om 


28 - there “will be an ‘utiumel advisory commi t tee 
who" Will review the progress of the work, offer suggestiong 
about its conduct and consult on- technical. proglems, The 
members. of this odimi {tes are: 


on statistice: and bionotrics, 


i: the projce be carried out : 
is willing to receive and 


ssemlne -€ “the fun $, 4 nds-granted us sould be 


para tax exempt by the U,S, Government, 


VI, Related Work at Other Universities, 


There are or fave been research centers for 
‘parapsychology at-Duke University, Cambridge University, 
City College of New York, Harvard University, Stanford 
University, The University of Chicago, The University of 
Utrecht (which has a chair of Parapsychology) , London 
University, Pittsburgh University &e, 


: A general survey of the methods and findings of 
parapsychology may be found in Rhine and Pratt (44), an 
exnaustive analysis of the-research_up to 1940 in Rhine 
et all (13), and a general review of the subject in Soal 


and Bateman (16), 
iy /Research 


Research into psi-variables.has been suinmarised 
‘by Mangan, 1959 (9), A recent review of the experiments 
initiated by Anderson and White is Van de Castle (19). A 
detailed account of a major research project_in this is 
Schmeidler & McConnell-(15), Work relevant to the study 
of response sequences has been done by Pratt and by Soal 
(10, 11, 12), General factors presumed related-to ESP 
and studies. of individual subjects are discussed tn=(13), 
(1h) and {16),- where references are’ ‘given, 

‘The idea_of using naveivanians designs in group 
experiments appears to be. originals Some of the ideas Pye 


her in the oaats Rare bocn, has neon done about them, 
AAS done mathematical work on thé experimeatal 
tnesy f 


seriuina tick a pals mosels ‘sails 
mane. 


References: 


CIA Director Richard Helms ordered all MK-Ultra files destroyed 
in 1973. Only a small percentage survived. 


Chapter 6 
Victims 


The first two documents are letters regarding CIA use of human 
subjects. The third document is from 1963 and states: individuals to 
be subjected to testing must be unwitting. 


The next document shows the CIA's interest in creating a mind 
controlled assassin. The writer asks, “Can an individual of [deleted] 
descent be made to perform an act of attempted assassination 
involuntarily under the influence of ARTICHOKE?” 


4 OCT 1977 


Receipt is acknowledged of your letter, dated 
14 September 1977, to the Director of Central Intelli- 
gence in which you cited the Freedom of Information 
Act and requested information regarding certain tests 
you believe may have been performed on you. 


The recently discovered files of Project MKULTRA 
do contain evidence that research involving human testing 
was conducted in the fields of behavior control using 
techniques involving hypnosis, drugs, etc. Our records 
indicate such testing on unwitting subjects ceased in 
1964. Unfortunately, neither Project MKULTRA files nor 
any other files thus far located contain the names of 
persons who may have been used as test subjects. 


Admiral Turner has assured the Congress that the 
CIA will attempt to identify those persons who were the 
subjects of unwitting testing conducted under Project 
MKULTRA. To this end, the institutions where Project 
MKULTRA testing took place have been notified of their 
involvement with the project. Admiral Turner has offered 
these institutions his full cooperation in helping them 
identify the persons who were test subjects. Please be 
assured I will inform you immediately if any institution 
notifies the CIA that is has identified you as having been 
a Project MKULTRA test subject. 


PERSINAL 


Dre Sidney Cottlieb 
Chief, Chenical Division 
Fechaical Services Staff 


Dear Dr. Cattlieb: 


I have personally reviewed the files fren your 
office conccrning the use of a Crag on ex umultting eSoun 
of indivicvals. In reesvnending the ursitiing application 
of the draz to your superior, you apsarcntly cic not give 
sufficient emphasis lo the necessity for nedical collaco~ 
ration snd for proper consideration of ihe rizhts of the 
individsal to whom it was being adcinisisred. This is to 
inform you that £t is my opinion that yoo exercised poor 


Sincerely, 


Allen ti. Doles 
Directs: 


dna atrick:re 29 Jan dy 
by DOCI/CHabeil:rmm 1 Feb 5k 
by DUCI/Ciabell:mm 6 Feb 54 


17 Decemoar 1943 


IEeIPMDUN FOR: Leputy Director of Central Intelligence 


SUBJECT: Tasting of Psychochemicals and Related Materials 


1. At t he conclusion ot a meeting in your office on 23 Novenber. 
dealing with <he proolem of testing of “pychochentcals and related 
materials, you asked that I subnit a short paper to you on this sube 
ject. In discussing vrais catter, I would NTA i% if you would 
consider to 2spects af the problem: ‘ 

a. For cvar a decada ths Clandestine Services bes had 
the missicn af paint2ining 2 oa ty. for ae 
sige Rates 5 Di a ie se of ee 


be 
_ 


"bd. Testing arrangenents in furtherance of this ms 
Sion should be as orerationally realistic and oe 2s cOn= - 
. trollatls as possible, _' ax | 


2, Most of our ditfealty, sters front the fact t that, is our 
opinion, tae indiviczals to bs subjected to.testing mst ba usaittin ing, 
Tas, untorrcately, is the only realistic =thed of maintainiss «hs 
cavadility, considering the intended operational we of materizls 
+o influence huran becavior, In tha circmestances of potemvial 
; eabeamec rn usa of this atti it is virtaally certain iat the 
warget will be wewitting. Any testing prpegran which docs not ate 
fant to apcrexisate this ex} sitration will be-"pro forma® at 
best and.resnlt in a false sense of accomolishnent and readiness. 


an J 


3. I one grants the validity of tha mission of maintaining 
this unusual capstillty asd the necessity for umitting testing; 
there is only then the qeestion af how test to do it. Obviously, 
Yhe testing shonld be conducted in such a camer as to permit the 
saps org f to observe the results of the adzinistration on the tzre 
gt. Ib also goss without saying that whatever testing extangement 
we adopt must afford marinus safeguards for the protection of the 
Agency's gs in this activity, a3 wall es minixizing the possiblity 
of physical or exotional damags to the individual tested. 

bar’ 

h. In tara possible alternatives to cur present arrangs= 

ment With the Sireau af Uarcotics, we have considered the following: 
ao 


2. Arvengements wita one of several police cayartmer 
located in the principal cities of tne United States, c- 
ts between th 


nd police dsrarizents in 


acy 4 
“eat for exanple, could c2 e= 


b.- Similar arrangements with priscns or prison hos=i 
throuse contacts in the Department of Justice could ba i: 
vyesticated, , : 


¢. Various fordion intelligence and/or security Orgs 


zations having a cisrent and continuing interroesiion orm 


5- I baliave that none ‘of the ate tarmatives cited in ths $ 
paragrera Seer the requiremnts for an acceptable testing 
Potenvial exrangecents with local police deparinents necessiia 
enlargsssrt of the imowledgeadle group to include eapieckconieaga 
in local politics with its “att vendant unacceptabls seewrity = 
— experience with the Bureau of Prisons in the Department 

ustice has established thsir unillingzess to participats in 
aivgrand > acti wowitting testing. We have atcemmted sever 
times in the past ten years to estzbiish 2 testing pregranm in 
seas setting, using indigenous subjects. in every case the ne 
of making an inordinzte nexber of foreign nationals witting of 
rote in this very sensitive tanec has made ths eam! unda 
on sacurivy groonds, : 


6. Cur present arrangessnits with the Surean of Nercotics 
=o =2. to Ss che most practical and secu>e-metiod aii Fete to 
iplemen’ this program. Wnile it is true that there is an ale 
of ris in ths present arrangement, it still affords us sore s 
than any ovher method wa can conceives ; 

Wa 25 sum, i? we are to continus to maintain a caracilis 
influencing Iuzan behavior, wa are virtually obliged to est ¢ 
wWivesog hooens. The best he shod for conducting theses vests se 
ss cuz reistionshin, with the Durean of Ware eats cS —— an azrange 
woica hes stcod up through sign’ years of close collascrazicn. 
tinued aétention to observation and control of-the results 22 
testing, as Teasible, woul ve exercised. 

8. While I share your uneasiness and distaste for ary pr 


wnich tends to intreda on an individual's private ‘and legal nr 


tives, I believe it is ceces 

role in this activity, Kzep c current on eneay cepabilities in +h 
manipulation of huzan behavior, and raintain an offensive pale e 
I; therefors 2) Teco=send your 2pproval for continuation of this 4s. 


as 


ing program with the Buresu of Narcotics. 


= Bio at Be cwate sey Padax 
Sary vly O12 aSincy Talaiain 2 cer, wir: 
- ay 


f. 


iO Besides 
Deputy Directorfor Plens 


Distribution: 
Crigical - DDCI 
lee - C/TSD 
lcc = DD/P 


ARTICHOKE 


1. The ARTICICKE Team visitorSpeeedursnc pericd 8 
Jamary to 15 Jamary 1954. The purpord of the--visit ws ito 
give an evaluition of a hypothetical problem, mmely: Can an 
individual of ****** descent be made to jerform an act of 


attempted assassination involunterily under the influence of 
ARTICHOKE? 


&, The essential elements of the problem are as 
follows: 

‘3 (1) As a "trigger, mechanism” for a bdigyrer 
project, it was proposed t§At an individual of #Feee® 
descent, approxinitely 35 years old, well educated, 
proficient in English and wll estoblished socially 
and politimlly in the ******* Covemment be induced 
under ARTICIIOKE to perform an act, involuntarily, of 
attempted assansimtion against a prominent aERESE 
politician or jf necessary, aysinsy serican offi~ 
cial? The SUBJECT was formerly iE as but 
has since termimted and js now employed wilh the *** 
Government, Acrorling to aj1 avnilable information, 

be, SURJECT would offer no Nirther ccoyeration with 

+ Bae Accoss to the SUBJKCT would be extremely 

imi mie protably linited toa single sacinl meeting, 
Recause the SUBJECT is a heavy drinker, it wis pro= 

, posed that the individual could be surreptitiasly 

" drugged through the medium of an alcoholic cocktail 
ata sncinl yarty, ARTICHOKE applied and the SUBJECT 
-induced to perform the act of attempted asvassim-~ 
tion at some Inter date, Ali the above wns to be 
Accomplished at one involuntary uncentroled social 
meating. Aftor the act of altempled asannsdyn tion 
was performd, Lt wat assumed Unt the SUNJECT would 
be taken into metoly by tho *** Goverment and 
thoroby Aeigagsets " Other than parsoml revogur- 
ances by al neh rans of sa@curity involving the 

} 7 DONT 


project, techniaues, personnel and disposal of ths 
‘ SUBJECT were not indicated, ‘bhether the proposed 
act of attenpted Assassination was carried out or 
not by the SUBJECT ins of no great Significance in 


relation to the, overall project. a he . 
3 GOUELIS TONS aia : 


a. In answer to the hypothetical question, can an 
individual of ****** descent be nede to serform an act of 
_ attempted assassination, involuntarily, under ARTIGIONE, ac~ 
cording to the above ‘conditions, the ansver in this case wis 
prolably "No" because of the limitations imposed operation= ° 
‘ally as follows: 


. (1) The SUBJECT vould be an involiuni tary and 
* untitting SUBJECT, ~ 


(2) We would have none, or, at most, very * 
limited physical control and custody of the SUBJECT, 


(3) Access to the SUBJECT is strictly limited - 
to & sociel enjecenmont anong a mixed group of beth 
cleared and uncleared personnel, 


4. The final ansver wes that in view of the fact that 
successful completion of this proposed act of attempted assass-~ 
instion was insignificant to the overall project; to wit, 
whether it was even carried out or not, that under "crash 
conditions” and appropriate authority from Headquarters, the 
ARTICHOKE Team would undertake the problem in spite of the 
gperetioml limitations. . = 
ADDENDUM: ° 

Tyo rain problems presented itself in relation to answer- 
ing the above hypothetical: question, e 

a, Security: Insufficient consideration ws given to 
the fact thit any leaknge of ARTICHOKE throuch performance of 
the proposed problem would jeopardize the entire future a plas, 
_ cation and eprenen activity of the ARTICHOKE Tean in thqetons 
Breas un _ 


aif te a 
= 2 Oh aaa st 6 oF ow, ew Ms 


b,° It was the wnninos cpinion of all ARTICHCKE 
ecbers that unless the ARTICHOKE Team lad more detnilod ac- 
erss to the oyemtional plan it would tb eotr emely diff icalt, 
if not Jmpossible, to carry out the assigned miasion, 


Montreal Hospital Pays Woman Who Sued Uver CLA) 


By HENRY GINIGER 

Special to The New Yorks Times 
~ OTTAWA, May 15—A Montreal hospi- 
tal has settled out of court to end a suit 
begun by the wife-of a member of the 
House of Commons from Winnipeg, who 
alleged that she had been unknowingly 
Subjected to psychiatric: experiments 
sponsored by the United States Central 
Intelligence Agency. 
. David Orlixow, the Member of Parlia- 
ment, said in a telephone interview yes- 
terday that his wife, Velma, became 
aware of the role ol theC.5.A.in July 1977, 


when she read an article in The New York 
Times about a secret 25-year, $25 million 
research program in mind control. This 
was 13 years after she had ended treat. 
ment for acute depression at the Allan 
Memorial Institute, the psychiatric wing 
of the Royal Victoria Hospital, which was 
one of the institutions that 
theexperiments,  ~ - aren 

- Soon after reading the article, Mrs, Or- 
likow: began proceedings in a Montreal 
court, but the case did not come to trial 
unti] this month. Mrs. Orliko’y, who said 
she was still suffering il! effects from the 


participated in : 


| 
treatment and had sued for soma! 
$190,000, agreed to accept about $41,000: 
plus court costs. j 

Mr. Orlikow said a suit against the 
C.I.A. in Washington by his wife and five 
other Canadians was pending. 


Deterrent Etfect Stressed-: 


-A statement by Mrs. Orlikew’s lawyer; 
said, “We believe that the testimony: 
heard will deter not only the Allan Me! 
morial Institute but all hospitals from ex. 
perimental therapy being undertaken 
without first advising the patient of the! 
nature of the experimentation and even 
then only alter obtaining express permis-| 
Sion... engtushs:  ataty 

: . : ee De oe ele 

Mrs. Orlikow, who began treatment ir 
Montreal in 1956, testified that she was 
“outraged and heartbroken” when she 
learned that she had been part of the ex. 
perimental program. “5.50 joj) 
- “I find the whole thing despicable,” she 
said in court. “It runs against ing 
I delleved in. I felt outraged that an or- 
ganization from another country had 
conethis,” = + ; 


. She said that she had been regularly 
forced to take LSD and a dozen other 
Grugs and that “sometimes I thought I 
would die,” Pg are 


~ A psychiatrist testitying tor Mrs: Offi 
kow, whose code name in-C.LA, docu. 


ft 


age “°° . 
Documents introduced 


attack while mountain. climbing in the 
Adirondacks... juny! ; 


wat 
Fe dE 


iad 


New York Times 16 May 1981 


Court told 
of tests 
with LSD 


A Winnipeg trist said 
yesterday the wife of federal New 
Democratic Party MP David Orli- 
kow was subjected to “psychologi- 
cal torture” at Montreal’s Allan 
Memorial Institute, alleged to be 
the site of secret brainwashing ex- 
periments on unwitting patients 
for the U.S. Central Intelligence 
A (CIA). 

Te cuuce Lamberd of Winni- 
peg testified yesterday in Quebec 
Superior Court that Velma Orli- 
kow, 64, suffered irreparabledam- . #7 
age from the brainwashing experi- 
ments conducted on her between 
1956 and 1964. : 

Orlikow is suing the Royal Vic- 
toria Hospital for about $80,000 for 
damages allegedly resulting from 
treatment received from Dr. 
Douglas Ewen Cameron, former 
director of the institute, the psychi- 
atric wing of the hospital. Cameron 
was killed in a mountaineering ac- 
cident in 1967. , 

Cameron’s experiments were al- 
legedly known as Subproject 68 — 
the largest behavior control pro}- 
ect in the brainwashing research Fea, 
program, called MK Ultra, operat- 2 


ed by the CIA. 
Ovlikow alleges she was used as Velma 
a guinea pig for unethical experi- 
ments that left her with permanent _versations she had with Cameron. 
brain damage. “I really tried hard,” she said. 
During four hours of emotional, But after several months of listen- 


highly descriptive testimony yes- 
terday, Orlikow said she was 
forced regularly to take lysergic 
acid diethylamide (LSD) and at: 
least a dozen other controversial 


ing to the same tapes she could 
only write “lost, lost, lost” over 
and over again. 

She said Cameron did not want 
her to go back to her husband and © 


drugs. daughter who lived in Winnipeg at 
“Once I thought I was a squirrel _the time. She said he told her to _ 

running around in‘a cage unable to take an apartment in Montreal 

escape,” she said. when she was released from the 
“Sometimes I thought I would hospital. 

die.” The suit alleges that Cameron 
She told Judge Marcel Belleville received subsidies from a CIA 

she was drugged daily and expect- front group, the Society to Investi- 

ed to write down all her thoughts gate Human Ecology, to carry out 

as she listened to tapes playedover _his experiments. 

and over for up to five hours a day. Orlikow said she was never told 


The tapes were recordings of con- what the medical staff was doing 


Montreal Gazette 5 May 1981 


MP’s wife ‘tortured’ « 


Orlikow leaves court with her MP husband David 


to her. She sald she was forced sev- 
eral times to dress skimpily and be 
filmed by Cameron’s assistant, 
who would call out instructions to 
her like “sit down” or “stand up.” 
Orlikow’s lawyer, Phil Cutler, 
said that CIA documents used the 
code name Miriam to refer to Orli- 
kow in the brainwashing experi- 
ments, which were part of a $25- 
million mind control program to 
find ways of breaking down enemy 
agents and manipulating behavior. 
Orlikow and several other pa- 
tients suspected to have been 
treated by Cameron are also each 
suing the CIA for $1 million in 
damages. That case is before U.S. 
Hearings here continue today. 


25 Years 
Of Nightmares 


Victims of CIA-Funded Mind Experiments 
Seek Damages From the Agency 


By David Remnick 
Washington Post Stall Writer 

Harvey Weinstein, a quiet, bearded man who practices psychiatry 
at Stanford University, says there are days when he is “ashamed” of 
his profession, nights when he cannot stop thinking about the Cana- 
dian psychiatrist who “ruined my father’s life . . . Left him with noth- 
ing. It’s a nightmare that never ends.” 

With funding from the CIA, the late Dr. D. Ewen Cameron did a 
series of mind-control experiments on 53 people, including Harvey 
Weinstein's father, Louis, a prosperous Montreal businessman. All 
had come to the Allan Memorial Institute of McGill University in 
Montreal between 1957 and 1961 for treatment of various psycho- 
logical ailments, 

The experiments, Weinstein says, left his father “a human guinea 
pig, a poor pathetic man with no memory, no life. He lost his busi- 
ness, he lost everything.” Weinstein is one of nine plaintiffs in a law- 
suit, seeking damages from the CIA. 

To erase or “de-pattern” personality traits, Cameron gave his sub- 
jects megadoses of LSD, subjected them to drug-induced “sleep ther- 
apy” for up to 65 consecutive days and applied electroshock therapy 
at 75 times the usual intensity, To shape new behavior, Cameron 
forced them to listen to repeated recorded messages for 16-hour 
intervals, a technique known as “psychic driving.” Cameron and the 
CIA were interested in brainwashing and the ability to redirect 
thought and action. The patients did not consent to the treatment 
and were never told they were being used for research. 

“When you're 13 years old and you see your father—an indepen- 
dent, kind, smart person—become a different man before your eyes, 
it’s impossible to accommodate that,” Weinstein says. “I remember 
one of his first visits home from the hospital. He didn’t talk much, 
and when he did talk it made no sense. When he waan't sleeping he 
was drowsy. He asked us things about his parents, even though 
they’d been dead for years. His memory was gone. At night once, 
when I was in bed, I saw him come into my room and urinate on the 
floor. He didn’t know where he was, 

“My father has ended up feeling guilty that he had done something 
to deserve this punishment. He is convinced the CIA listens to his 
telephone. He’s ashamed, embarrassed. My mother died without 
seeing the end of this. It will be a tragedy if my father dies without 


restoring some sense of dignity to his life.” 
Today Louis Weinstein lives alone in Mon- 
treal, cared for by his two grown daughters. 

No one knows the whereabouts of all the 
subjects, some of whom may be dead. But 
Louis Weinstein and eight others, including 
Velma Orlikow, the wife of a New Demo- 
cratic Party member of the Canadian par- 
lament, claim they have been injured irrep- 
arably by the experiments. “I'd say Velma 
operates at about 20 percent of capacity,” 
David Orlikow says, “It’s horrific.” 

The CIA’s involvement in mind control 
experiments has been coming to light for 
years. The suit filed by the group against 
the U.S. government has been pending here 
in U.S, District Court since December 1980 
before Judge John Garrett Penn. The plain- 
tiffs originally asked for $1 million each in 
damages but have cut that to $175,000. 
The government ‘has offered to pay 
$25,000. The group's attorney, Joseph 
Rauh Jr., calls the settlement offer “de- 
meaning” and contends that the CIA has 
managed to delay the proceedings by 
“stonewalling.” 

The CIA's counsel, Lee Strickland, de-” 
clined to comment on the case. Agency 
spokeswoman Kathy Pherson said, “We 
don't comment on cases under litigation. 
It’s inappropriate to try cases in the press.” 

In Cameron's defense, Brian Robertson, 
the present director of the Allan Institute, 
and James Farquhar, a psychiatrist there, 
wrote in the Montreal Gazette that “we 
have not been able to uncover a single 
shred of evidence that Dr. Cameron knew 
of the CIA connection with his research 
funding.” They said Cameron's work “must 
be ‘placed in its historical context” and that 
“in Cameron's day [researchers] were not 
expected to inform their patients of the na- 
ture of their research in the way that they 
are today.” 

The CIA has asked Judge Penn to block 
Rauh from taking depositions from two key 
agency figures—Stacey Hulse and John 
Knaus, who have been publicly identified as 
former CIA station chiefs in Ottawa. They 
are both retired. 

Cameron, who died of a heart attack 
while mountain climbing in 1967, had been 
one of the most prominent psychiatrists in 
North America. A former president of both 
the Canadian and American psychiatric as- 
sociations, he was selected to diagnose Nazi 


The Washington Post 28 July 1985 
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The Victims of MKULTRA 


The Post is quite right in urging 
that victims of ClA-supported | brain- 
washing experiments “must be’ found 
and cared for” [The Victims of 
MKULTRA,” editorial, April 18]. 

Long before my wife and eight 
other Canadian victims of MKULTRA 
sued the U.S. government, then CIA 
Director Stansfield Turner publicly 
promised two U.S. Senate commit- 
tees that the CIA would begin’ “the 
process of attempting to identify the 
individuals and determining what is 
our proper responsibility to them.” 
Had the CIA honored these: commit- 
ments, the Canadian victims of 
MKULTRA would have not been 
forced to sue for reparations, and the 
hundreds of other victims would have 
long since learned of their unwitting 
involvement in CIA experiments so 
they too could seek medical and, finan- 
cial assistance. 

As for the suit by the Canadian 
MKULTRA victims, the CIA has done 
everything in its power to stall in the 
hope that attrition will wear down my 
wife and the eight other Canadians ~ 
who were subjected to CIA-supported 
brainwashing experiments with LSD 
and other damaging techniques. © 

Until compensation is secured, we 
will continue our court fight, confident 
that justice ultimately will prevail 

DAVID ORLIKOW 


Member of Parliament 


bia: ie N orth: 


The Washington Post 25 Apr. 1985 


Chapter 7 
Glossary 


January 1, 1956 index cards labeled Drug Cards Index. CIA Mori ID# 
189903. Reformatted. 


ALCCHOL See Ethyl Alcohol 
Sedative Deprivations 


ALTERATICU See Deprivations 
AMANITA See Fungus Toxins 
Muscaria 
Pentherina 
Phalloides 
TUM 


See Tetraethylammoniun 

ONLI & CECLINSSTIU.sS 

The constantly changing talances Letween these substences at i:mianersble so 
body, relete to the trancniss isn of 211 nerve iipulses. "Cholinergic" and "4 
Crugs throw the balance in one direction, or the other. "Genglion-t 
special relationsiips. See i:rve Jescs elso. 


gic" 
leek" drugs ave 


Beceuse of theiybverall inportancein neurology and esychiatr;, any psychiatric project 
needs to kezp track of the literature on acetzlcholin % Cholinesterase. 


AMNESIA 


One of the questions most commonly asked of A is, "Can you guarantee amnesia?" This, 
of course, is a very logical question and its answer--if it could be given in the affir- 
mative would be of extreme importance in many types of operations as well as in A use. 

At present, however, we co not know of any technique, chemical, treatment, etc. which will 
guarantee complete amesia. A is very interested in this problem but to date our research 
and experimentation is disappointing. 


In hypnosis, certain of our good subjects have, with some degree of consistency, had 
amnesias but the same subjects in other tests have had recall even after the strongest 
Suggestions were made for amesia. It appears that under hypnosis, even if a complete 
amesia cannot be obtained a blurred or fuzzy memory can be, induced and a partial amnesia 
is often obtained. Some subjects seem to experience memory blank when placed in deep 


hypnotic states without effcrts being made to produce an amesia--but this too is not 
consistent. 


Certain chemicals seem effective. Scopolamine, for instance, comes closer than the 
barbiturates although we have apparently produced good amnesias with amytal and pentothal. 
Some new chemicals may be valuable along these lines (LSU). However, our professional 


consultants tically support the A view that short of cutting a subject's throat, a 
true i cannot be guaranteed, 


It should be recalled also that most drugs leave a tell tale "hangover" with the 
subject and while he may be very vague as to what has occurred, he nevertheless will 
realize that something "unusual" has happened to him. Such chemicals as LSD, mescaline 
etc. having weird and bizarre effects in heavy dosages clearly indicate something has 
been done to the individual. Particularly sensitive to drugging, of course, would be 


good intelligence agents since drug effects are known by all the nations of the world and 
we believe are very well know by the Soviets. 


The A group has considered shock--both electro and chemically-induced as an amnesia- 
producing technique but even in this results are spotty and medical authorities are 
certainly not in agreement. This, coupled with the dangers involved, the clumsy apparatus 
necessary and the medical problems present more or less rule out shock for our use. 


The A group would recommend this for research. 
Amnesia for words mentioned in the hypnotic state was suggested to a 
somnambule, Despite subject's inability to recognize or recall these 
words in the posthyonotic period, they could be determined fron records 
of physiological chanyes which were made (polygraph) during the tests 


of recognition. 


Bitterman x Marcuse 
(Cornell) 


ai PUSTALIUS 
* See harco-knélysis, and iercotisin; Dri. Cs.icinetions. 

Cf the severe] in tse, the best for Usrco-Fnalysis, either alone or for partiall; 
arousing the S. fro a drug-induced sleep, are the twos etiicdrin or Servitin, and 
Dexeirin. .ethedrin may be slightly more powerful. Either can be given orall: or 
intravenously. If I.¥., then it ia, be wice to tr; a suall dose first before using 
an average dose. So.i2 persons are sensitive cnough te be convulsed on an average 
intravenous dose; anyone's convulsive threshcld will be lowered. There are reports 
of an acute psychosis being caused b: an intrevencus overdose of ..ethedria. 


he convalsive threshold may be lowered enough to vroduce convulsion on exposire to 
Flicker, cut the behevior of a.mietauines is more erratic in this connection then is 
that of intravenous Azezol, or setrazol. 


Cne unsettled question here is: cculd enough fenzedrin (anotiicr ax-hetamin, more 
voletile) be inhaled te nreduce-a certain Flicker-convulsion, wit 2ut producing too 
much other effect, chiefly too high a bleod-pressurc? Tbe answer seens to be "No". 
Further study of these Aurhetanins is recomended. 

Fervitin is said to have a marked ovjective sobering effect on alcoholic intoxiction. 
AMYGDALOID NUCLEUS . 


At present this brain-center can be specifically stimulated by a current passed 
through wires inserted through the brain by operation. 

fo Ths prsyeet: 
Such a procedure is obviously useless; bat ultrasonics or other means of radiant 
energy may yet be improved or modified so that a "cross-fire" (as with X-rays) 
arrangement could be focussed"a selected small region in the brain without affecting 
the surrounding areas. ae 
The Amygdaloid nucleus is interesting because it has been stimlated in humans (as 
in first parasraph above); producing fear or anger. Monkeys! amygdaloids have been 
removed; producing tameness. 


Temporary inhibition of this region (possibly also-of others}, should tame humans. 
ANALGESIC DRUGS 


be —e E. tecently stated 

that a new era in medicine was about to begin. He was referring to new drugs such as 

DOLITRONE which are capable of obliterating pa‘n without removing consciousness. whether 
or not these new drugs may te of value to ARTICIOKE remains to be seen but theoretically 
at least they are of interest to us both offensively and defensively. 


Many questions arise in considering these drugs: 


1) Is there a dissociation between feeling and thinking? 

2) Is there a tendency toward euphoria? 

3) Is amesia develcped (some indication here)? 

4) Could it serve as a defense against torture? 

5) Would these drugs have any form of potentiating effect? 

6) Could they be used as a confusion agent? After--or combined with 
other chemicals. 


7f iicte: DOLITRONE was obtained as a result of atrip by ‘ in October 
B 195k and turned over to. vor research. (Dolitrone came from 
Cc 


Gq 

See DOLITRONE 
ANESTVETIC GAGE 
Patients coing ander and coming out of surgical anesthesia are notcricus for revealing 
material otherwise concealed. 


REG is toc easily inflamnable and exlesdive, for ove objection. 
There are élso other “thers then the common one, that are faster — but 
likewise inflemacble. This drug I would forget. 
“IT2ACWS CAID or "leaghing g2s" may cause uncentrolladle laughing, or else weep- 
ing, for a good pert of an hour after recover; of consciéusness. ilot enough 
usefulness to us. This too can be forgotten. 


“YL F022. is worth remebering. ¢ good deal of literature-searching sight he re- 
quirei, but a cleernd con‘act told us of an American Civil war case of an agent being 
questicned unler Chigrofor wit! renarkable success. It may be that other drugs 
could advantageously /add:d to Chlorofora, while keeping its dose small because it 

can be fairl; toxic to the liver. 


«ANIMAL TOXINS 


1. Paralyzing toxins in the flesh of certain fishes, and shellfish (nussels especially), 
produce numerotus well known neurological effects. Psychological effects, if any, have 
not been emphasized. The literature deserves more study than this reporter has given it. 

2. Toxins in the sting of most insects, seem of little or no interest. Again, the literature 
on black widow and other spiders, scorpions, etc., has not been closely searched. 
3. Snake venoms (as cobra & rattlesnake) are most interesting, and have been used by injection: 
(a) to reduce chronic pain; and . 


(b) to relieve symptoms of epilepsy. 


These uses are not well or generally accepted medically; but they do suggest that 
’ further study of the literature may well bring out something of value. 


ANTI-HISTANINICS 


Anti-histaminic drugs such as Anahist, Benadryl and Pyribenzamine have two possibly 
useful properties. 


1. They cause emotional instability in children; less so in adults, therefore 
some experimentation would be required to select the most generally disturbing one, 
Probably there is too little to be gained in this direction exclusively, but the 
other (doubtless related) property is more promising: 


2. Theysensitize a Subject to alcchol. People become intoxicated sooner and 
nearer semicensciousness with less alcohol. (A patient of mine fell asleep and 
fe¢l down while climbing a stairway; it is notorious that persons under both drugs’ 
influence may fall asleep suddenly if attempting to drive), 


This condition seems well worth further study. 
mnthistetelates 


(see elso Deprivelions, p. 2} 


wars af these sukstences are krowm, 2nch ore of stich is srecifice)”, en cristic 
te the cebion of @ certs in ensyuc, korccye, otc. 


E.q., the antimetabolite "desoxypyridoxin" counteracts the vitamin pyridoxin (B¢) 
and so sensitizes the subject to convulsion; tergvpen,a means intended to produce a 
convulsion will do so on shorter exposure and/or in smaller dose. If pyridoxin 
is counteracted rapidly and completely enough, a convulsion may be produced. 


An antimetabolite to glutamin (glutamic acid, an amino-acid essential to human 
health) would likewise sensitize to convulsion; or produce one, if glutamin were 
counteracted rapidly and completely enough. 


A diet naturally low in Bé could be fed, and drugged with the above autimetabolites. 


It is also possible that edibles could be grown, under radioactivity, to contain 
less B6 than normally. 


Research in experimentation along these lines is not worth the project's effort; 
but the literature merits an occasional survey. 


CSF ian 

Recently a rezort hes appezred that ascribes some Cortisone-c:fect to Aspirin. 
Aspirin is such a comsonly used drug, and this property (if true) sco prowl suggests 
that coubinations of Aspirin with other drigs that we use may possibly distort their 
effects: a sharp cye should te directed at whatever further reports arpeer in this 
connection. 

ATHOSFHERIC PRESSURE 


Lou. 

Low oxygen (12* to lls, ise., about half-normal) for respiration has desirable 
effects (zh): exhilaration, talkativeness,* over-confidence, but with poor memory 
and comprehension, also headache and nausea, and pugnacity. 

A severe oxygen deprivation -- 6% 02 + 91% No -- produces unconsciousness gradually. 
Hich. 

Pure (100%) oxygen breathed can produce unconsciousness promptly, but this procedure 
is dangerous. 

Measurable alteration in either direction, of the 02 for respiration, would re- 
quire an oxygen-chamber type of installation. ‘This seems not worthwhile. 


Also: a means to protect the Operator from the same symptoms as the subject's, is 
not available. 

ETRCIIN 

See Larcotizin= Drug Combinations. 

ktropin is a belledonna derivative, used sometines in place of, or in addition to, 
Sconolauin in a Scopolaain + .orphin technique ("twilight sleep"). 

Ltronin is also én antidote, but not a ‘cod one, to the '"merve gases." 


AZOZAL See IETRAZOL 


BACTERIAL TOXINS a 

Few if any bacterial toxins seen-to lend thenselves to the project's eins. 

Botulinun toxin may have possibilities. This reporter hes read too little, tc sey .ore 
than that its literature deserves a survey. : 


BARBITURATES See Ethyl Alcohol 
Sedative-Deorivations 


Unwitting Subject 
; Narco Analysis 
BLOOD ELECTROLYTES SeeElectrolytes . 
BLOOD POTASSIUM See Potassium 
BRALI CHITERS See Amygdaloid Nucleus 
Frontal Lobe 
Iontophoresis 
LsD-25 


Ultrasonics 
BRAIN-WASHTNG 
Isolation as a means applied over an extended time, within a program of Brain-i/ashing, 
produces a Nental State of apathy and purposeless_ness (a 4). Whether isolation 
produces suggestibility (#6) when combined with other brainwashing techniques, is 
uncertain; a special form (see Isolation) does sometimes produce suggestibility. 
Other elements of brainwashing may produce some confusion (#8); and a tendency too 
readily to fall asleep (#10). See next page. . 
Overall, brainwashing has the medium- or long-term objective of weakening or eradi- 
cating a Subject's philosophy of life and his drive to pursue it, along with his 
allegiance and the motivation to maintain it. . 
A Mental State of degradation (#1) may then improve the product of interrogation, 
by removing the Subject's motivation to conceal. However, in a short-term prepara- 
tion for interrogation, degradation could do more harm than good. ‘ 


First steps in brainwashing are deprivations: 


FRCS: 


Sleoors discoinfort = frequent awekeni:: 5 temxtency te confusion (F .) = 

chronic jrowsiness (316) 
fart; exposure to d a 
Food — Tientity|chronic hunger mild starvation tendency to drowsiness (71c) 


cient proteins, vitanins, 


minerals, <c 


LIT defined "s 
clinicel" :.ent 


Japrivations of Vituains 0,7 ,2> 


e? 


wsuzll net cnouch to oretice 


teomlency to violence & defectisa, 


Meonity 5 tirt, 2iscoafert, kusliation, with no cullet for hostility; 
throats, aiuse & beatinss hence only defeatism remains (< 71h) 
BRAIN-WASHING 
See also: Vitamins 
Electrolytes 
Anti-metabolites 
Deprivations 
BUFCT=ND: 


This substance has been synthesized, and is the equivalent of the nercotic principle 
of Cohobe Snuff, used-in the Antilles somewhat like Peyote in Uort!: America. 


Stud; of this drug is recommended. 


BULBOCAPNIN 

This drug is best known for its property of producing a cataleptic state, like 
catatonic schizophrenia in some respects, but only temporary. This state is abolished 
by cocain, or an amphetamin; rapidly, if either of these antidotes is injected; even 
more rapidly if a mixture of 0% C02 + 60% 02 is inhaled. 

A smaller dose of bulbocapnin produces Under~Anxiety (col. #1), a state of tran- 
quillity which may include some degree of suggestibility. 

Use of this drug in interrogation is well worth further study, both alone and in 
combination, ; 
Ch2CH = IOXID 
ioct of the current iacdical literature on CO, in treatment of psychiatric conditions, 
describes methods that give 307 COp + 708 0p , or LO : {© respectively, through a face- 
mask. Unconsciousness cones rather quickly, but there is mich anciety (without aunesia 
after awakening) involv-d, as well as apparatus and an enesthetist's skill. 
There seeus to be no future for this method, in Interrogation. 
Sinall concentrations are much more promising. ‘hile an oxgen-chamber type of room 
would be desirable, it might not be necessary. The criver of an ordinary station-wagon 
fell asleen gradually on driving iffew blocks, after storing 160 lb. cry ice in the car, 
which had been standing in the sun. Under laboratory conditions, es low a concentration 
as 6% CO, causes headache and confusion; how long it wo.ld take to produce unconscicus- 
ness, is uncertain. “iventually, as the S. breathes he incresses the C0, concentration, 
which complicates the problem. Also eventually, he ceases to treathe, it will teke 
artificial respiration for recovery. The safety margin at various ranges ef concentra- 
tion, must be determined. : ‘ 
This reporter guesses thet he has not sufficiently searched the literature, and that 
already enough has been worked out to give CO, 4 place in our program. If a room were 
only relatively tight, the amount of dry ice to be sublised to provide 4 given cencen- 
tration of CO, in a given cubic yardage, should be readily calculable; the Subject's 
breathing night maintain or increase the concentration gradually. He wight well become 
unconscicus without being alarmed. ..ore difficult would be the problea of how to keep 
the Operator alert at the same time: me answer to this, at the uoment + 


CA (Calcium) See Electrolytes ° 
—— Prophylaxis aainst Revealing 


CAF FEIN ; See Ethyl Alcohol 
CALCIUM See Ca (above) 
CANNABIS See Unwitting Subject 
CARDIAZOL See Metrazol 


CARCTID SIS PRESSURE 

Sudion strong pressure on certain szall areas on either side of the neck under the 
lower jaw, will alter the bloodsupply to parts of the brain and may cause fainting; 

in a few subjects, it may cause a convulsion. 

In hishly susceptible subjects, a constant (not sudden) wilder pressure from toc tight 
a collar, can produce similar results. 

While it is truo that this carotid-sinus-reflex can be sharnened, or dulled, by one or 
another drug, research on this topic has not seemed to promise enough.return. 

Our purpose does not contemplate judo-techniques among its ordinary means. 


CENTERS, BRALI See Brain Centers 
Changes in Temperature See Heat 
Cold 
Chemical Lobotomy See Chloropromazine 
Cocain 
CHLCRAL ae 


Chloral, as knockout drops or wackey Finn, hes a better reputavzcn for clandestine 

then for the medical production cf sleep. In medicine it was deemed riskier for the 
heart than any berditurate; but at this year's (195) Aner. Psychiatric Assn. convention 
it had a renewed vogue. Two co..nercial firs, Squitbh and Fellows, were there adver- 
tising preparations of Chleral for sleer-producing. 


In a Subjest alrecdy alcoholized it ie doubtless more potent and quicker-acting than 
when given alone. 
See: ‘Inwitting Sui ject (pare 1) 
Narcetic Druc Coabinations (item 2) 
Sedative Deprivations (para. 1) 
CHLOROFCRI See anesthetic vases 
CHLORPROMAZINE 


This drug by mouth or intramuscular injection, produces under-anxiety (col. #1), 
through a ganglion-blocking property. Especially it tames a violent suvject; makes 
aggressive psychopaths less aggressive, and active paranoids less deluded. 

Unlike Rauwolfia, Chlorpromazine is somewhat toxic; 2 to 3 of subjects develop a 
liver complication. Ty, produces a mild non-permanent lobotomy-like effect. Sub- 
ject is dulled, sometimes bit not confused. Bloodpressure drops (sometimes too far 
for comfort) and pulse rises; this effect may alarm a neurotic subject. More details 
in Section 14 of my report on Amer. Psychiat. convention of 195h. 

No revealing-tendency seems to have been reported. Cardiovascular effects would 
make polygraphy difficult to interpret. : 

Further study of this drug is recommended for its anxiety-reducing and possibly 
other properties (as further study of other ganglion-blocking drugs seems worth 

a mild recommendation): its deconditioning property is most interesting. 


See Conditioning (foot of page). 


CHOLINESTERASE See Nerve Gases = 
Acetylcholin and Cholinesterase 

CO See Carbon Dioxide 

COCALN 


Cocain's general effects have been somewhat neglected. Uy injection this means 
will produce elation, talkativeness and etc. (¥h of Hental States). Larger doses 
way cause fearfulness and alarming hallucinations. 


It also counteracts the catatonia preduced by bulbocapnin, and the catatonia of 
catatonic schizophrenia. 


It seems worth further study. = 
COCAIN DERIVATIVES 
Procaine injected into the brain's frontal lobes, through trephine holes in the 


skull, produced free and spontaneous speech within two days in mute schizophrenics, 
Teo surgical for our use. 


However (see card on Totophoresis) it is possible that such a drug could be 
gotten into the general circulation of a subject without surgery, hypodermic 


or feeding. , 
Possibility seems remote, and worth little if any further study. 
COHOBA SNUFF see Bufotenin 


See Derrivations (p.3). 


There are nrocelures for maxing a2 husan hibcrnate like 2 bear, and with reletive szefety. 

Since that objective sees outside this project, I have neglected it. 

LULU biviie vee -oOLurs 

COLO®S 

1. Colors notoriously influence the emotions. 

2. Some iupression of a Subject's personality can be gained by his choices of, end 
reactions to, various colors. 

This reporter has neglected colors, perhaps wrongly. hey may belong in this project. 


3. The colored goggles used to avoid flicker-sickness in technicians and operators, 
are intended inerel; to reduce light-intensity. 

CORBINATIONS See Aspi: 

EthyI-Alcohol 

Interrupted Sound 

liescalin 

Warcotizing Drug Combinations 
CONDITIONING (& Deconditioning) 
Roughly stated, this training teaches the Subject to respect a signal or cyiibol, 
in the same manner as he would respord to the stinuls for/t 1a°2ynbol stanis. Classic- 
ally, Pavlov's dog's mouth waters when he hears the bell that goes with food — without 
the food. ‘then food has been omitted often enough, the dog no longer responds to the 
signal; he is "deconditioned". ; 
Jones learns to respond to stiuuli intended for a Smith, as trough he were that Sm th. 
He hes been "conditi ned" to Smith, "deconditioned" to Jones. 
Such trainings are integrated onall levels, conscious ani subconscious. ‘ypnosis 
can assist in establishing the desired conditioned responses. 
AC. 8. (condit. resp.) is meant to stick. It can be interfered with, or abolished, 
by new training in another direction, or back to the earlier state. - 
Deccnditioning can probably be expedited by hypnotizing procedures. ‘Also, a C.2. can 
be interfered with or abolished by violent physical shocks (e.g., electric shocks to 
the brain; although this reporter has not found a specific electric-shock procedure . 
that would assuredly decondition ary particular kind or nuuber of C.2.'s). 
Still problematic is the use of crugs for deconditioning. Chlorpromazine («hich see, 
cight theoretically to have soe such value, and some deconditioning e:fect ias been 
produced in laboratory aniuls. Hewever, hospitalitel patients teking daily doses of 
thic drug seen to heve been deconditioned only selectively > agairfst certain psychotic 
behavior. 1+ inay be that this property is exactly what we are looking for; perheps it 
could decondition an eneng agent out of his simulated personelity and beck to his ral ae. 


Deconditioning rossibilities demand more study, in this order: liypn., Chlorpr., Elec.Shocks. 
CONFUSION : 
Ethyl alcohol, barbiturates, varbiturate + amphetamin, scopolamin + morphin, and 


other combinations; marijuana, mescaline, LSD25: all can produce some form or 
degree of confusion, but are not ordinarily given for that purpose alone. 


See the individual cards for these specific chemical Means). 


Confusion is better controlled during the period of recovery from, than during the 
period of sinking into, unconsciousness. A tendency to reveal, as well as to be 
confused, would be expected especially under barbiturate + amphetamin, or scopol. ¢norph. 
Confusion is usual during recovery frou an epileptifora convulsion. Its duration may 
be short or long, and it may plicated by yiolent excitement. An especially 
revealing-tendency is not ose ee” re Sess Flicker; Electric Shock.) 

Sone confusion hes been reported from electromagnetic and high frequency fields. Radar 
also may have confusing effects. No one of these three seems to have been used for 

the purpose; but a vast deal of literature is still unsearched, and deserves searching. 
CONVULSICNS (ipileptic-type Fits) 

The A croup has fer a long tine Considered the possible uses of artificially induced con- 
vulsions for several interesting reasons: 


a. The convulsion or fit itself, if capable of being induced at will, would 
be a very strong physical and psychological harrassment to any ziven sutject 
particularly if used after threat, or to convince a subject of his "serious" 
illness. 


b. The’ post-convulsicn pericd is one of confusicn, disoricntation, wealness 
and often a seri-comatcse condition. During this state, it is possible 
that a subject is more suzestible than normal and that conceivably hypnosis 
coule be achieved in an otherwise umrilling subject. This latter is 
theoretical only and requires regearch--medical Jiterature is unavailable 
in this comection. ) 

c. vite cften amnesia occurs for events just pricr to the convulsion, during 
the cenvulsion and during the post seizure state. It is possible that 
hypnosis or hypnetic activity induced during the post-seizure state mirht 
be lost in amnesia. This would be very valuable. 

In studying this preblen, it is noted that convulsion can te ereduced in many ways-- 
- chemically, electrenically (shock) or through flicker or interrupted sound (parti- 
- cularly atter sensitization ty certain chemicals such as Isoniacid). (ilote- 
‘unfavoratle comments under Isoniazid) which of these technicues that 
could be used in a surreptiticus manner or simply produced is at present unknown hi:t. 
the A croup feels that this field deserves more study. 4 


COP? LES CE 
Sensitizirg to Convulsion, Flicker, Interry,ted Sound, 
See elso: [ntimetabolites, Convulsive Threshold towew2, Conv], Thres. jeicsed, 
Deprivations, Sedative Jeprivations, “lectric Shocks, Vitawin Ly, 
individual convalsant drugs as .etrezol, Amphetasins, .c. 
CONVULSICH-SENSITIZLIG See Sensitizing to Convulsion 
Convulsive Threshold Lowered 
Convulsive Thr-shold Lowered 
(this lowering is a mild degree of) 
1 nuiber of moens will lower the convulsive threshold/(,, 9, sensitizing to convulsion). 
In practicel use is @ tirug (..etrozo]. or eauiveleat) given intrvvenousl,. Flicker, 
applied after tlis Injection, is said to convulse an Subject. 
(plied over « period of days, lover 
‘uestion: cin a biccheuleal or dietary means (the convulsive ihreshold fer enourh to 


asin Feb hls (assure t’at Ilicker will then convuse? 
hore c seous worth while. 


Tea: .etrazol. 
Corfisone, 
Sensitizing to Convulsion. 2 
venrivations. 
Potassiun. 
Electrolytes. 
Glutamic Acid or Glutanin, 
CONVULSIVE THRESHOLD RAISED 
A few reasonably normal persons will be markedly disturbed, or even convulsed, by 
Flicker, without having been sensitized beforehand. 
Question: can a sure means be applied beforehand, to prevent a mild or serious 
effect of Flicker=-so protecting an Operator exposed with his Subject? 


More study seems worthwhile. 
See: Chlorpromazine 

Barbiturates 
COPRINUS ATRAIENTARIUS See Fungus Toxins 
CORTISCIE 2 ACTH 
Cortisone may sensitize to convulsion, or convulse, persoris who take it over a considerable 
pericd of tine; it is given by piysiciens for a nuiber of chronic illnesses — chiefly 
chronic arthritis, and chronic asthma — so that if a Subject has becn taking it, his 
convulsive threshold may be appreciably lower than normal. 
RCTE (adrenocerticotropic hormone) stiwulates the body's production of Cortisone, along 
with some other effects. lhe Cortisone-effect, as above, might interest us. 
Neither of these would be used actually to sensitize or to convulse, for our purpoces. 


They would be too slow, and would involve a nwiber of (complications) ver, andesirsble), 


CURRENT, galvanic See Iontophoresis 
Current, high frequency See Iontophoresis 

High Frequency and Radar Fields 
Current, induced "See Electric Shocks 

Electromagnetic Field 
Current, Alternating See Electromagnetic Field 

Electric Shocks 
DECONDITIONLNG See Conditioning 
DEPRIVATION=COMVULSIOS See Deprivations 
DEPRIVATIONS Sedative-Deprivations 

(1 

See Brainwashing. See also SDOMTIVE DEFRIVATIONS; & OUPRIVAL ICN OF FCCD,QUACITIATI Ve. 


Deprivations of dietary components, and Alterations of physical environments, can 
also be applied over a period of time (without other brainwashing stresses)Aveaken 

a Subject non-specifically (#1), i.e., to make him more easily fatigued and to 
lower his resistance generally. 

Specifically desirable mental states should be sought, in addition to a non-specific 
(#14) weakening of the Subject which would lower his resistance and make him more 
easily fatigued. 


Hentioned under Brainwashing, is the drowsiness-tendency (#10) produced by a mild 
degree of starvation. 


Under Sensitizing to Convulsion (page 2) is a list of viochemical and dietary means 
that may so act, viz. 


DEPRIVATIONS (2 


Questions: 
D 


Dietary : 
Means that et MENTAL STATES produced s it practical to alter the 
sion 


Sensitize to (other than generally roportions of blood-electrolytes? 
(not listed in order of | lowered resistance, 

probable effectiveness, |raised fatiguability, by feeding as a part 

which is unknown) & the Sensitizing of the regular meals: 

wear Ss _| -to-Convulsion) ; 

: Bio-Chemical ey a) certain salts? 
Low.tot.bl.electrolytes) 

Lowered blood-magnesium) | other effects unknown ) certain ion-exchange resins? 


Raised blood-potassium ) 
7 ; ———==<-== lig) vegetables of ordinary spe- 
Vitamins cies, but grown in especi- 
(if severe deficiency, ally altered soils? : 


Niacin __ (B2)deficiency| (irritability & confusion] 
Pyridoxin (Bo) other effects unknowm {7'4) "mutant" vegetables, i.e., 
Ribofla By new species selected from 


freaks grown under influence 


—~Asdvio-Acids ~~ of radio-activity? 

Glutamin deficiency] other effects uncert: 

ee a Se eee) a sehaceaacecer ca avesunaa Or t ti t) _ 
Intimmtabotites © alter the vitamin-content of 


edible plant. 
(producing deficiency of effects, acs abeve plants, ty <0) oe (a) above? 


a specific Vit. or Am.Ac 


DEPRIVATIONS (3 
Further study of the lit- 


erature seems desirable. 


MENTAL STATES produced 


ertain vegetables show a} 
niacin-deficiency effect; 
suspected, that they have 
like effect, though mild, 
on central nervous systen) | 


Parsnips » | 
) unknown, whether any 
Buckwheat 4 


DEPRIVATIONS IN, or 
ALTERATIONS OF, the 
PHYSICAL ENVIRON ENT 
Reduced C02, in blcod, __ |(sensitizes to convulsion 
as from deep breathing \(& betters hypnotizability 
! 


, 
| 
H 
' 
' 
| 
| 
' 
| 


(if mild: worsens judgment & 
Reduced 02, in air (concentration; tends toward 
‘(elation & over-confidence (#l) 


Reduced relative humidity (irritability certainly; lower- 
(if to 30% or lower) (ed convulsive thresh. probably | 


Reduced body-warmth (no  ‘ (frustration, % aggravated in- 
heating, little clothing) (tensity of dependancy-needs 


DIPRIVATICH OF FCOD, WALTITITIVE 
See Erainwashing (page 2) 
Deprivations (" 2) 

A 12-hour fast ackes subjects more liable to Flicker-Sickness (which see). 
~yantitative ford: leorivations of differert Jureticns doultless have numerous other effects 
in creat variety — like making males more fertile, possibly through& ductless-gland 
mechanism (pituitary gland?). 
the literature ought periotically to be searcied to pick uo dietary (quentitative & 
nyalitative) influences tiat can add to, or subtract from, the effects of drugs & other max 
DEXEDRIN See Amphetamins 

Unwitting Subject 
DIET See Deprivation of Food, Guantitative 

Deprivations 

Antimetabdolites 
DIZZINESS See Barbiturate (see also other drugs) 

Equilibrium 

Flicker Sickness 

Hiddle Ear Disorder 

Motion Sickness 


Vibration 
DISPOSAL PROELEMS (Disposal of Subjects) See AHNESIA 
DOLITRONE saccade 


1. Dolitrone is a new drug. Injected intravenously, it renders a subject in- 
sensible to pain but conscious, unparalyzed, and able to follow directions. 
There is no report yet of any mental state useful to interrogation. whether sore 


such drug could be or has been developed for oral use by an agent, as prophylaxis 
against third-degree methods, is unknown, 


2. It is known that very rare individuals seem to be naturally insensitive to 
pain--not simply hardened or conditioned. : 


Research on the pharmacology of (1), and the pathology of (2), seers worth 
following. 


Dor:1ison 


This practicall, tasteless drug, given by mouth in desase of 0.25 to 2.5 gm., will 
preduce a few hours' sleep fairl; rapidly. However, since the stated range cf doses 

is so broad, it is offficus that a relatively swii:11 dose will produce sedatio: and 

not sleep in some Subjects. In intentionally small doses it reduces anxiety (col. #1). 
therefore to assure sleen, a lerce dose is required. Tlis is safe (but ma, wake S. 
sleap longer than intended, if it is a large dose for hin), since 2.5 ci. is believed 
non-toxic; 5.0 ga. may be toxic. 

Dormisen has this advantage over baroditurates, that is does not cause 2 hancover as 

the latter sonetines do. It should not be siven with barbiturates: effect is excessive. 
Nothing found in the references read, to sucgest that Derstison should not be givon 

at. the sane time as alcohol; nor is it statel whether such a coubination has other eifkct:. 


io reveeling-tendenc: reported. To reduce anxiely, or te produce sleep — according 

to dose — seea to be its only uses. 

See Umritting Sitject. 

SLIC 2iC =SECCKS 

tn electric sheck of hich eemerage (say SCO to cc ailliaiperes), €0-cyclo A.C., for 4 
fraction of a second through the frontal area of a § ubject's brain, can give hia a 
siiien epileptiform convulsion. ihis is more violent than an ordinary epileptic fit; 
also, creathing ceases and may not rosuee srontaneously. .echines ere aveilavle to 
deliver differcnt tyres, strengtks, and durations of current for psychiatric uses. 

Two to four operetors shock one patient, iA fairly involved procedure that incluces 
precautions egainst a fatal stray current through the heart, fractures of *ne sine, 
dislocaticn of the jaw, burns, uc. Artificiel respiration is routinely given. Fracture. 
comlications are not rare, even with a well-trained tes. & previous injection of 
curare or an equivalent will pr-cticall; eliuinate the dange’ of broken bones, but 
introduces cther dengers and adds ancther step to the procedure. If we jesire an P 
epileptiform convulsion, it ought to be less vi-lent and complicated than that. A 
purber of modifications are alread; in ps,chiatric use. 

podified procedures with different types of current have succeeded in avoiding most of 
the atove cnuwplications, tut the current is sc painful that the Subject «ust be firct 
anesthetized. 

Possitle advantages of electric, instead of other, .cans of producing convulsion with 
unconsciousness, are suddenness and aunecia. 4 hig! anperage electric shock te the 

head acts somewhat like concussion fren a blow; afterrecovery fren anconscicusn<ss, - 
there is a loss cf memory for the convulsion and also for a period of 2 few seconds! 

or minutes’ time just preceding the convulsion. if the Cp. hed had to give an intra- 
venous anesthetic first, its aduinis'ration will te renenbered; giv ng @ shock next, 

is pointless. 

BLIGT2IC = SECIS C2 
If the ammesia-for the-event, which the strony electric shock produces, would inveriably 
extend backward in tine far encugh te keen Svhject frea recalling tuat a poir of elect més 
had been clapped on his head, then we wotld have a highly desizm.ble amnesia. 

Since cne cannot be sure of this, Electric Shecks though ~lectroles applied to the head, 
ma; as well be ‘%rocped. 

$e2 Electro-Marcosis. Seealso, Conditioning: 

There is ancther vague nossibility. Cocld 2 ceil be arranged in chair or wali, so 

that switching it on vould induce a current in Sudject's head? Ferhaps; ‘ut the inducing 
current wold have to be uncoa only heavy, while tie induced current would stray all over 
an! as likely kill the S. as convulse hin. ‘“lectricel experts disarprove. 

See tlectromaynetic Field. 

ELECT ROLY TES is ; = 
Fossibilities of so disturbing the electrolyte balances in the tlcod as to produce a 
variety of recoverable weaknesses, confusions & convulsions, was intriguing when tiis 
project was joined by this revorter. Considerable reading rersuades hi... that useful 

ones would be hard to attain, and mam would as likely be non-recoverable. 

Low totel electrolytes, low Fotassiua, low wagnesiua, wey all lewer the convulsive 
threshold and so disrose to convulsien; tut too many complications are involved, be- 
sides the nroblex of how certainly to reshuffle the electrolytes to a desired Libalency. 


Ion-exchange resins were given up, end no other practicable procedures were found. 
See: Ion Sxchang2. 

wena clic, 

Fotezsius. 


ELECTROMAGNETIC FIELD 


An alternating current in a Solenoid coil suspended around a subject's head, has 
been reported to distryb, confuse and cause a sensation of lights flashing at the 
rate of alternation. 


G1. Could such effect be obtained by A.C. of practicable strength, if 
the coil were concealed beyond the room's walls? ' 
Q 2. If the alternations were at the rates at which flashing lights may 


convulse a sensitized subject (see FLICKER), would these sensations- 
of-light be strong enough to give the same effect as actual lights? 
These questions seem worth investigation--at a low priority. 
ELECT 20-1ARCCSIS 
Se-célled "Slectro-iJarcosis" is not so good as it scunds. £4 berbiturate aust first 
be given t: reech 2 l+vel of anesthesia deep enough so tit the Subject will not 
react to the painfulness of the unidirecticne! current to be used (10 milliameres or 
mora, for at least ) minutes). 
Sodiu. pentothel, frou 50 te 6CC mgm., is slowly injec*ed intravenously, with pre- 
cattions egains’t giving too little or too much. 
fe good resalts for interrogation should be obtained b; injecting the sodiu. : entothal 
and oaitting the electro-narcosis. 


ENERGY, Radiant See Radiant Energy 

ENVIROMENT See Deprivations 

EPILEPSY See Convulsion 

EPILEPTIFORN CONVULSION 

D Ltinvilsse Catfein .wier- 

© er irictose etely counter- 

t slows it acts its de- 
pressive sinus 


x) 
!L2 OF SeVOre “izsiness. 

the Internal Ear's labyrinth controls equilitriai, shicl. is typicell: disordered ir 
heniere's Disease (see PCTASOIu). : 

This re orter hes given up the notion of tinkering with tie blocd-potassiua, but still 
belioves that Flicker Sickness is worth a laboratory exerinent. 
Severe .otic:. Sickness is highl; distressing; but for it to reech 
levol,it vould awvunt rractically to a third-degree rrocedure. 
for its preducti nu. 


® revedling-tendency 
feo the card on vioraticr 


ETRAUOL See Ethyl Alcohol 
ETHERS See Anesthetic Uases 


BLIRL 2LXTCL 
Intoxication 
someone Sues 


it (aleai:zolic 
intexication) 


Alcohol + antibisteminic drugs may cause suicden unconsciousness. 


idrenélin or Picotin -orphin worsens deej.erns ; 
on Faphetasin frgravetes it Sy increase lengthens the 


iner2asec son- 
eitivity to it 


its subjec- 


eth omnia on 
waV? STP COS 


Cther Cowbinet ions 


ing its Je- 
precsive signe 


Sleup produced 
iy verditurate 


Coprinus atramentarius (2 siushroo.) may be edible alone, roisoncus if preceded or 


followed ty alcohol. 


EXCHANGE See Ion-ixchange 
EXTRAVERT PERSONALITY See Subject's Personality 
FEAR (Terror, Anxiety, Worry, Etc.) 

All intelligence servides and police organizations use fear or its related psycho- 
logical reactions as a weapon. This is particularly true in commnist areas or in 
dictator states. Its value as a weapon is enormous. Since we do not support third 
degree-type activities and even psychclogical harassment of the more severe variety 
would not te condoned, this very powerful weapon cannot te fully exploited by us. To 
offset this, we feel that research should be carried out to find how fear can be in- 
duced by chemistry or electronically without harm to the individual. This is an 
unexplored.fielc and wide open for exploitation. Comrercially,used psycho-chemicals 
or medicinal chemicals that would create terror, dread, anxiety, etc. would be throm 
away in this country. For instance, Metrozal which has been very useful in shock 
therapy, is no longer popular because,for one thing it produces a feeling of over- 
whelming terror and doom prior to the convulsion. 

But terror, anxiety, worry would be valuable for many purposes from our point of 
view. We have some information (not in detail and not confirmed) that the Soviets and 
their satellites have used drugs which work along these lines. Therefore, this should 
be studied both from our use offensively and defensively and to find antidotes or 
counteracting agents. 

FLICKR 

Flickering light will produce an epilenptifora convilsion in about $% of so-called "neral 
persons; these rrobzbly have, inherited or acouired, a low convulsive threshold. 

Flicker will — if the right rate is used (see below) — convulse am Subject who has at 
the time been sufficiently sensitized by other means. = 
Of many possible sensitizers, j.etrazol or Azozol is generally used. 

Ketrazol by mouth in 2 heavy dose ( say between 700 .. 1CCO mgm.) will give wost Subjects 
dizziness and neisea along with sensitization. Theoreticall;, the nausea wight be avoided 
by & previous oral dose of Chlorpromazine for its anti-néusea effect; however, this drug- 
couwination I have not seen in the literature, and — until tried and found safe — it 
must be considered dangerous, since both ..etrazol and Chlorpromazine would affet the heart. 
.etrazol in a smaller dose, given rapidly ty intravenous injection, will sensitize most 
Subjects enough for flicker to convulse them. Azo2ol is surer, can sensitize all Suljects 


Light of an intensity of fro.: 1¢C to 2¢0 foot-candles is interrupted by an electronically 
operated nendulun-tyne shutter, giving retes of from 2 to 3¢ flashes per second, froa a 
lighted circle about 30 inches in diaacter; the S. could, however, be surrounded by lucite 
-type walls so that he could not lock away fro. the light (closing the eyes would not 
avoid the flicker-effect), (4 13 to 10 flash-rate is ect effective for nost people, 
especially a rate of 16; } is more effective for « few.) 
The Op 4 ghould be protected by ground-class goggles, else he may prove to be one of thos: 
normais” 1. s5 either convulsed, or nauseated and distressed, by the Flicker alonc. 
See FLICKER-SICKHESS. 
"PLICKTR SICENSSS" 
fs note? under Flicker, an aypropriate flesh-rate convulses few non-sensiticed, or 
insufficiently sensitized, Subjects. Yet it may nroduce soxe dizziness, nausea, and 
pérticularl, an Euctional Instebilit; (coluan "3) of wore or less severity. !-rsons 
alread; neurctic or uustable sre the .:ore liahle to flicker-siclness of this sort. 
The effect is cxmlative; exnosire fer severil hours detly, for days or weeks oy longer, 
stands a chance of producing flicker sickness in a:yone, stzble or not, who works with - 
the epparstus. 4 


when it occurs on one exposure, it way develop befcre, not instead of, a convulsion; 
tris heppening could mean that the Suoject had been insufficient], sensitized beZoreheni. 
“he enntionalisn of flicker-sicknecs ight te sought for its own usefulness, in lace of 
a cenvulsion. In thet case, vrevious sensitizing would be ouitted to avcid convulsion. 
Cn this roint, the rarorter receumends an exmeriment which co:ld be set up with little 
trouble in aluost any room, using any normel versonnel as subjects, viz: 

Without too rch instrumentation, it should be possible to set én ordinary two-bladed 
fan to give 16 flashes per second, the most disiurbing rate for wcst people (other rates 
betOveen 13 - 13 wight be tried), when placed in front of a strong encugh light. The 
Subject would face this, the Cp. face awey end wear heavily colored or suokea go.gles. 
(In a restaurant this reporter tiued such a fan at about 6 or 6 flashes per second; 

too slow, but still it spoiled his appetite). 


FOOD DEPRIVATICN, QUANTITATIVE See Deprivation of Food, <uantitative 
FREGUENC See Flicker 

wu 
FSIS TOXD'S nae Eromaeey 


Narcotic mushrooss have long been known — some, used by oricitive peoples. 


Anenita, Qussula, Coprinus, are examples of the commoner gen-ra recognized as toxic 
in one way or another. & Coprinus tnat is customarily eaten without toxic effects, 
is reported to te toxic if Subject has taken alcohol at about the same time. 


host fungi have been ineufficienth; studied, even by uwycologists, to allow our deter- 
mining whether or how they could serve the project. "See alse Pivle . 


This vast. field seews well worth more exploration. 
GAS CHAMBERS, AIRTIGHT ROOMS, ETC. 

The possibility of using gas chambers or airtight rooms as a means for surreptitiously 
rendering a subject unconscious or to cause him to breathe some type of gas which would 
make the subject either more suggestible or pliable has been long considered. We have 
felt that this could possibly be done at a specially designed permanent-type installation 
tut the chances of doing it in the normal safe house in the field or in open field con- 
ditions appears quite remote. Numerous problems obviously appear such as the preparation 
of the area, protection of the operator to prevent his being affected by the eee and 
inherent dangers such as lethal dose, etc. 

The pessibility of using an automobile with the windows closed has been sicthaced 
but presents certain technical problems most of which are the same as outlined above. 

Deprivation of oxyzen, which could be brought about in specially-built rooms, is 
commented on under Oxygen. 

SLTéaIC ACID oor = GLUTAu: 
See Denrivations (page 2). 


L lm: Glatasic-acid (or Jlutamin, a derivative or antecedent fora) content in the train 
sensitizes to convulsion, ef which it may be a coupetent-rroducing-cause. 

dipht now toe relationships betreen Glutemin and epilens; ere being intensively studied 
by the Public Mealth at Methesda. sere will be learned of Slutauin metabclism, ans 

the findings stand a good chance of being iimortant to our oroject. 


GRAND FAL See Convulsion 

GANGLION-blocking DRUGS See Acetylcholin and Cholinesterase 
Chlorpromazine 
Tetraethylammoniun 

GASES See Anesthetic Gases 
Carbon Dioxid 
Nerve Cases 
Oxygen 

Rut 

irtificiel fever can be produced by certain high-frequenc;-electrical, and other forms 


of anparatus used in physical medicine. These means have been neglected in this report; 
irascibility might te produced, but with little else for a usable mental state, and 
teo expensively. 
A persistentl; hot clisate azskes for fatiguability and irritebility, and seens to increase 
the body's requirements of Vitamins and Be-conmplex. To sone extent it also increeses 
sensitivity to alcohol. Undoubtedly; it affects tie action of other drugs in one way or 
another. This reporter has omitted to survey the relevant literature. 
HIGH FREQUENCY ASD RADAR FILLOS 
HIGH FREQUENCY (see also lontonhoresis, ste: 2) 
Persons working at the level of a highpowered sending antenna have been reported 
to become dizzy and confused. 
Q. Could a high-frequency machine of medical tyre be modified to confuse 
a Subject in another room (such machines, of old styles no longer per- 
mitted, did emit short radio waves)? 
RADAR 
This radiation confuses flying birds at considerable distances. 
Q. Can it confuse (and not heat or otherwise injure) a subject, at low 
power? 


Both these means deserve some research--the radar more so than the high fre- 
quency=-but at a low priority, since confusion is too small a gain to warrant 
much expense. 

PISTAMIN 

Shock, similar to Insulin-shock, can be produced by histamin injections. anxiety may 
be caused, or aggravated. 

Eisteiain ¢lone seeus not useful enough for our purposes. It may have a place if coue 
bined with other drugs: to determine which ones, would cell for wore study than it 

has tren given. Since 2 barbiturate and én amvhetaxin in alternation co provide a 

tye of confusion that includes some anciety end revealing-tondency, an alternation 

of histawin with anti-histaainics soinds promising. 


Further study in this direction would take experinentatiin too, which could be dangerous. 
See also /nti-istawinics. . 


HUMDITY See Relative Humidity 
HYOSCINE See Narcotizing Drug Combinations 
(same as Scopolamin) ‘ 
HYOSCYANIN 
WHILE 


This relatively new clerical is derived fro: ergot (:laloi¢d). Its natent 
is heli by Sendes. The ection of Wusicl is sedative ina | a 
probably sould be use? ayainst hyperteasion, cuxtety, «tc. WeyIr, TovLes 
thas it very pefint > disturbs the wnusval motor activity of the andos "\: 
rice" while SI sveention. Tt has a very low toxic wuality 
sr the lethal canger arr woe. 

HYPNOSIS 

Too extensive a topic for brief synopsis, it will be shortened hereto two phases, 


uieral sense : 


neit? 
1. Hypnotizing an unwillingveubject 15 apparently unusual cut not unheard of. Much 
depends on subject's susceptibility (not easily assessed beforehand), and operator's 
skill--especially his ability to shift from one to another method, meeting unex- 
pected obstacles. (Sec also, UNITING SUBJECT). 


One principle is certain: the operator says nothing atout "sleep? He may be able 
to promote a subject's suggestibility, by telling him that certain visual phenomena 
wil occur under given experimental circunstances: e.g., optical illusions, after- 
images, color-contrasts. The operator must be very faviliar with these; and the 
subject very unfamiliar; the trick is, to claim that the phenomeniare suzgested 
te the subject when actuaily they would occur naturally. 
There are means of making any subject more easily hypnotized, vefore or during the 
process itself. 

a) A state of mild narcosis, produced by any barbiturate. 

b) A reclining, or at leastsemi-reclining and comfortable posture. 


c) Deep breathing (a lowered O, content of the air would autoratically 
pronecte this; or it might be suysested, for some cover reason; a 
metronome helps to hold a rate and also assists by a hypnotizing 
influence), 

§eeRS, HYPOSPRAYS, GASES, AEROSOLS 


As early as 1951, experimentation was carried out using the then standard Hypospray 
instrument as a possible weapon in the ARTICHOKE work. At that time, we felt that this 
technique had considerable merit. At least it presented the possibility that chemicals 
could be induced into the human body without noticeable rupture cf the skin or wounding 
and to a large extent painlessly. We requested the Medical Livision to explore this 
further and the medics ultimately gave us a report of a negative nature. 

The main difficulty with the Hypospray was that it could not penetrate through 
clothing and that unless it were carefully applied, it could create bruises or wopnds 
and possibly other complications. Further there did not aprear at this time a suibable 
agent for our purposes as yet developed (intra-nuscular injection type). 

Our last information was that Squibb was considering the development of super- 
powerful Hyposprays which, instead of being fired by a spring mechanism as in the 
common Hypospray, would be fired by a compressed gas which would be much more powerful. 
We do not have any details on this at the present time. 

Similar to the Hypospray, «e have long thought that some technique cculd be 
devised whereby a gas, aerosol cr possibly a dust could be discharged at short range 


into the face of a person and produce a coma or other desired effect rapidly and 

quietly. We have experimented with tear-cas pencils and they are effective in closed 

areas at from six to ten feet. ie feel that a casgun cculd te designed, shaped like 

a pencil to discharge gas that might. have a coma-producing effect on a given subject. 

we have not yet been able to find any suitable device and we have as yet no knowledge 
of a gas, aerosol cr dust that fits this use. 

INDUCED CURWENT See Electric Shocks 

Electromagnetic Field 
Eis Li! 
8; inj ction, Insulin has several uses outside the treatuont cf disbetes. 

1. it reduces th: blied-sugar; a far-encugh-reduced ble dsiger lowors the convulsive 
threshold. Léerce deses of insulin can eventually lewer it encurh to mreduce ‘i.con- 
scicusnecs, finall; a convulsion. This procedure is ceng?rous, and offers no adventeze 
over other means of convilcing when convulsion is desired. 

2. In saaller repeated doses over a neriod of tine, Insulin: 

: a. Renders anxicus neurztics sc.iowhet less so. 

b. Ascists in scue wetheds of treatanent of drug addicticn. 
c. “xoedites recovery fre.1 chronic illnesses inarked by emaciation, or stervation. 
3. the effects of Insulin (bo, injection) + alechol (by meuth) are uncertain. 
Excent possibly fer Iteu(3) above, Insulin hes litle cr nothin to offer this preject. 


INTERNAL EAR DISORSERS See Equilibrium 
INTERRUPTED LIGHT See Flicker 
INTERRUPTED LIGHT + 

TNTERRUPTED SOUND ‘ See Interrupted Sound 


TETSMRIETID SCD 
Like Interrupted Licht, I:terrupted Sound clso can nroduce convulsion in a sufficiently - 
sensitized Subject. Cne loud sound alone, may produce it. : 

1. To atiain this offcct of luterrupted Soud in 1C0;. of Subjects, « heavier dese (perhars 
tee strons) cf censitising moeens would be required. That is, a rewsonable dose tould : 
yield convulsion always after Inter. Light, not quite always after Inter. Scunds while 
the literature is not so sure es te Scund,as it is for Light, it gives this immression. 

2. The Cp., ag well «s other persons in the vicinity, could be less well rretected egainst Sd 

Hence Inter. Sound may as well be owitted frou consideration as a rracticavle .eans. 

RIFT SUED $ ICTIRRUETD LISET 

cabination of interrupties¢s of both Seund + Licht, wight be .ere effective than 

either j.cens lone. Zither a seller sensitication,cr a shorter exyosure, might do. 

Nowever, the literature I have read an thie w-t0* 8 * 


INTERRUPTED SOUND + TiiTERRQUPTED LIGHT See Interrupted Sounds (foot of page 
INTOXICATION See Ethyl Alcohol 
INTROVERT PERSONALITY See Subject's Personality 


TO SXCiéSE 
Ton-exchanye resins (use comercislly to soften water) have been su cested for use in 
electrol,te disturbances; that is, when the tlood-sodius and bleed-petessiua belence 
is disordered as in i.éniere's Disease (severe attacks of dizziness, sowetines witi con- 
valsion). 
fowever, it appeared that resins for suci: a nurrose es unset*ing electrolyte balances, 
would be toc bully, uneppetizing and prebabl; nauseating. 
The ion-exchange-resin notion wus dropred. 
See FCTiSSIN.., & SLECTRCLITES. 
IONS See Ion-Exchange 
. also Iontophoresis 
IONTOPECRSSIS ( or IOHIC GALVANISH) 
A galvanic current can introduce the ions of soluble substances into body tissues. 
1. If electrodes are applied to one hand for polygraph determination of the psycho- 
galvanic current — iontophoresis electrodes might be applied to another limb. 
THIS IS PURE SPECULATION on my part; did not find it alluded to; it may have been 
explored and discarded. Such a circuit might inevitably interfere with the others. 
2. Bombarding an area of the brain with ions by iontophoresis, or with molecules ty 
a high frequency current, appears to be prevented by the skull's inpermeability. 
The cocain ion of a dissolved cocain salt, will penetrate the skin from the positive pole. 
Ordinarily it will not pass deeply enough to enter the blood-streau and so produce a 
generalized effect. Cocain would also give a strong and undesirable local effect. 


Only very powerful drugs could be so administered, since so little (if any) could be 
expected to enter the circulation; and the S. would be no wore unwitting than if very 
small doses had been given disguised by mouth. However, if gotten into the circulation 
at all, a smaller dose (than that by mouth) would be effective, and much more rapidly. 
It might prove possible so to use an Antimetabolite, or a drug to disturb the cholin- 
cholinesterase balance: either one aimed at confusing, or sensitizing to convulsion. 
More study, and vast experimentation, would be necessary; probably without success. 
ISONIAZID 


Isoniazid can be given orally, or by injection, to sensitize a subject to con- 

vulsion; specifically, enough so that Flicker (which see) will convulse. (S<e also Un- 
witting Subject) 

However, the range of effective dosage is great (from 22 to 35 mgm. per kilogram 

of body weight); even at top dosage, an occasional subject will not convulse under 

flickering light. Also, these large sensitizing doses are nauseating, and 

definitely toxic. 

It is recommended that this drug be given no further consideration in the 

project. 


K See Potassium 
Electrolytes 

LABYRINTH DISCRO : See Equilibrium 
Laughing Gas See Anesthetic Gases 
Light, Colored See Colors 
Light, Flickering See Flicker 

Interrupted 
Lobectomy See Lobotory 
LOBOTOMY and Related Operations See AMiESIA 


The problem of disposal of subjects is constantly present in intelligence operations. 
Even with fully cooperative subjects the matter iS (Simple but where disposal involves 
totally unwilling subjects or subjects who cannot te trusted, the problem is corplex, 
expensive and very difficult. Since disposal does not mean shooting a subject by our 
standards we are faced with at least three serious issues: 

1) Placing the subject somewhere (confinement, re-settlement). 

2) Insuring his adherence to our views and/or 

3) Preventing his giving away our secrets, 

If by some means we could creete a perfect and thoroughly controlled amnesia, the 
matter would be sirplified but amesia is not certain and cannot be guaranteed. Because 
of this a number of individuals whovare fully cognizant of the disposal problem, suggested 
that LOBOTOMY or one of the related operations right te the answer or at least a partial 
solution. It was argued that in general a lobotomy weuld create a person "who no 
longer cared," who had lost initiative and drive, whose allegiance to ideal or motivating 
factors no longer existed and who would probably have, if not complete amnesia at least 
a fuzzy or spotty memory for recent and past events. It was also agreed that certain 
lobotomy types of operation)were simple, quickly performed and not too dangerous. 

The A group exarined the idea of LOBOTOMY for our purposes and are totally agreed 
that this technique has no place in our operations for the following reascns: 


1) It is inhurane. 


2) It is against all concepts of "fairplay" and the American way of life and it 
could never be officially sanctioned or supported. 


3) Its use, if discovered, would be a terrible propaganda weapon against us -- 
it would wreck our nation's prestige--it would tend to destroy the effectiveness 
of the Agency. 
4) It is extremely danzerous 
a) Surgical risk is great 
t) Brain damage is extensive 
c) It could, if faulty, produce a "vegetadle." 


5) It requires hospitalization, surgical ability, proper anesthesia. 


6) It is doubted if any American surgeon could be found to perform the operation 
for the above purposes. 


7) It leaves a telltale scar. 


8) It would invite horrible reprisals. 
(See also following coments on LOLOTOKY by 
LOBOTOMY 
Lobotomy of a Subject would produce several days of a gradually recovering con- 
fusion (#8). Against its use are: (a) the ordinary surgical risks; (b) the leaving 
of a scar; (c) the permanent brain-injury. 
The simplest type--"transorbital lobotomy" or the "ice-pick operation"=-involves 
little (a) or (b), but appreciable (c), 

nermscnently (SU), rade raduce anxicty (f 1). 

Lobotomy operations tend/to "tame" a violent Subject/ In psychiatric practice, he 
is usually a violent psychopathic-personality; or an insane or near-insane person 
with a corpulsion toward homicide or suicide. 


A continuing check of the literature is desirable, as to three substitutes for 
lobotomy: 


i) A so-called "chemical lcbotomy," viz., a taming but of temporary 
duration. See Rauwolfia, ani Chlorrromazine. 


If one or more small regions in brain or brain-stem can be 
identified, whose stimulation would produce a temporary taming, 
then: 

ii) A non-toxic drug may be found, by radioactive-tracer techniques, 
that will te attracted to such an area, and so produce a taming 
that can last for some time. See Amyzdaloid Nucleus; also, 
Temporal Lobe. 

iii) Ultrasonics, or some other radiating energy, may be developed 
to give a physical stimlus to such an area without injury. At 
present, Ultrasonics can produce a surgical-type (permanent) 
lobotomy; but the skull must be opened to apply it. See 


Ultrasonics. 
on fia CONVULSIVE THRESHOLD See Convulsive Threshold Lowered 
15) 


Of this ergot-erivative or synthetic equivelent, LC to 60 geswie or an even sualler 
singl2 dose, is effective by moutt and proctically tasteless. The effects resenodle, 
also differ from, those seen in scme tewnoral lobe (of brain) disorjers; and those 
ca:sed by iescalin, iarijuena, Pufotenin, bulbocapnin, and auphetamins — these in an 
approximate descending crder cf sinilarities. 
For the purroces of interrogation, one of L&d2f's wost Lisp rtant featurcs is its tiny 
dose. (Se Urvsitting Sulject). It croduces ver; marked e:- tional instability, of 
which both the cxcitemnts and the depressions may prove wore hindrance than help. 
There is little, ormuctforfusion, but no aunesia after covery. 
Sucgestibility increases little if at all. Sowe Subjects hve spontanecusl, undergone 
royression to childhocd or youth, somewhat like that whict is suggestivle under !y \mocis. 
There are uimy distortions of tine, .c Peadre person, in 21] Guojects. Hallucinations 
wc: be oleasing, or terrif, ing/“*bi¥*nd+ sep eer Bes hclotan te an Cperrtor. During the 
several hours or day that the effects reaain proainent, there ma; or may not be periods 
marked by a strong revealing-tendency. 
hn LSDZ= Subject tenis te behave like a hebephrenic schiscphrenic ; a i.escalin S., and 
a Dulkocapnin S. to 2 croeler or levs extent (according te the bulbocernin dcse), 
behaves like a catatonic schizophrenic. 
LSD25 lowers the convulsive threshold; may occesionally convulse, as with larger descs. 
At the moment, no know antidote is availevle; Serotonin way prove to be one. 
Further study of LSu25 is strongl) recommended. 


MAGNESIUM See Electrolytes 
HAREZINE See Chlorpromazine 
MARIJUANA See Unwitting Subject 


MEAIS, Choice of See Subject's Personality 
Meniere's Disease See Potassium 
Nephenesin See Myanesin 


LSSCALIN 
wescélin, or Feyote, dorived frou a cactus, produces an artificiel catatcnic schizopt:renia. 
(See LSD25; and Bulbocapnin). it can be given by ..outh. 
Compared with LSD25 effects, i.escalin causes more pronounced hellucina*tions, 
wore worsencd critical juignent, 
less pronounce euphoria (eletion), 
more intense exp-rience of split personality, 
comon (instead of rare) persecutor; énd/or 
grandiose delusions. 
Color sensations are brillient, but colcrs change and are mwisrleced, and way give other 
senzations, @.g., a color muy give the sensation of something tasted, or heard. ss with 
L3D25, space, time, ard the bedj-scheme, are distorted. 
hescalin-cyinntous have been terminated with Sodiw: Succinate by mouth. 
Given by itself, ..escalin see s to offer Interrogation less assistance than does LSDz5. 
However, its literature shculd not be neglected. 
Of greater interest is the noscibility of combining weccelin with some potato-plant-femily 
drug. .escalin + stramoriz:, it is reported, has caused crininals to confess. This lead 
is well worth fcllowing. 


METHEDRIN See Amphetamins 
Unwitting Subject 

METHYLPENTIOL See Oblivon 

ETREZOL 


See Unwitting Subject. 

Netrasel by mouth in a heavy dese ( say between 7CO :10°0 agm.) will givo mst Subject 
dizziness ani nausea along with sensitisation. Theorcticull;, the nausea wight be avoide 
by a@ previous oral dose of Chlorpromozine for its anti-neusea effect; however, this dru; 
coabination I have not oecn in the literature, md — until tried and found safe — it 
gust be considered dangerous, since both . etrazol and Chlornremazine would affat the hocr 
. ctrazol in a smaller dose, given razidly by intravenous injection, will sensitize most 
Subjects enough for flicker to convilse thom. /zozol is surer, can sensitize all Subject: 
A larger dose of i.etrazol intravenously will convulse many Subjects forthwith, without 
the added means of Flicker. However, a second injection may be required (if flicker is 
not to be added), and even this may not convulse. These non-convulsing large doses do 
cause a terrifying anxiety and put considerable strain on the heart. If anxiety is the 
mental state desired; or else, convulsion: it would seem wiser to use a means that will 
definitely produce the one, and ofiffaentheans to rreduce the other. 

wIDDLS EAR DISORD RS 

sihen the Zustachian tube (connected with the middle ear) of one or both sides, is blocked 
— say by a mild inf@fuwation — some psychological effect is expected. For a few days 
at least, until he becomes used to it or its intensity tends to Jessen, the Subject is 
rendered irritable, sonetimes cizzy. 

This finding is probably useless to the oroject. 

Notion Picture Screen 21 November 1955 


Serecn Hppnosis 
Dr. Med Hans Sutermeister 

A reduction of alpha amplitudes is a symptom of general reduction in 
cortical activity. 

Psychologically the general lowering of consciousness during the oitture 
facilitates the phenomenon of identification and suzgestion as in hypnosis. 

Conen-S¢at,; Gastaut, Bert: Modification de 1L'EE3 pendant la projection 
cinematozrapnique, Revue de Filmologie, V, 16, 3, Paris 1.954 

Cohen-Séat, Faure:Retentissenent du "fait filmique".sur les rhythmes 
bioelectricues du cerveau. Rev de Filnol. V, 16, 7, Paris, 1954 

Gastait: Effects psychologiques, somatiques et electro-encephalogranhiques 
du stimln3 lumineux intermittent rhythmique. Rev. de Filmol. II, 7/8, 215, 
Paris, 1951 : 

Heuyer, Cchen-Séat, Lebovici: Note sur l'electroenceshalogranhic pendant 
la projection cinematograpaique chez des adolescents inadaptes. Rev, de Filnl, 
V, 16, 51, Paris, 1954. 

Kluse, Friedel: Weber die Einwirkung einformiger akustischer Reize auf den 
Funktionszustand des Hirns. Zeitschrift fuer Psychother und mediz. Psychol. 


1953, 5, 212, Stullgort, 1953 
Pflanz, Einfluss rhythnischer Sinnenreize auf den Orzanismus. Deutscher 
medizinische Wochenschrift, 1953, 23/2h, 579 
Sutermeister: Film and Mental Health. Ges. N. Wohlf. Orell-Fussli, Zurich 
1950, 2, 249. Film und Psychogiene, Praxis, 1955, 15, 328. 
British Journal of Medical Hyonotisa, Yol. 7, No. 1, Antwm 1955 


MORPHINE See Ethyl Alcohol 
MOTION SICKIESS See Equilibrium 
MUSHROOMS See Fungus Toxins 
tl emesin 


tvenesin (.cphencsin, Tolsercl, :: other s;nonyas) by uouth, reduces enxicty nildl,. 
=: rroduce only this ef"ect, its usefulness seemz linited. 
Tessitly it coul? be used in conection with conc other mecns, ody: 
literst cre s t be further cosrched; ore fruitfal),, 

fo : 


re2siadlir sseftlnece of ChLivenjor fo rectlyles crite 


See Electrolytes 


Na 
TARCO“AEL-LYSIS 
See Narcotizing Drug Combinations, z Twilight Sleep. 
; SN (here distinzuisheE 
as ilerco-inalysis): 
Ho conclusion has been reached here, on whether a barbiturate $+ an amhetawin/is generslly ‘ 
superior te a belledonna derivative r relative) + an opiate. I aa inclined to favor the 
forwer; possibly ctecause of some psychiatric experience with it, and none with the 
scopolanin/worphin team. 
Evidence favers one conclusion, that barbiturate + auphetamin is supericr to a barbi- 
turate alone. In sowe circ-.astances, an airhctaain alone would be ..ch more exprditious, 
since the Operator starts with the Subject as is, without having to put hi: first to sleep. 
Anoticr co.wient; since the a:xmhetamins Dexedrin and iethedrin are strong antagonists to i 
any barbiturate, one ust not give bis amhetamin in so strong a dose as wiolly to. 
destroy the barbit-rate effect. le might es well have omitted tle sleep-creducing drag 
altogether — unless sleep woe brought into the picture for sone other rcascn. 
Dexeirin or ..ethelrin can cquall, well be used to lift a S. modorately out of an alcoholic 
narcosis. See Asrhetanins. 
NARCOSIS See Oxygen 
Narcotizing Drug Combinations 
NARCOTICS See Narcotizing Drug Combinations 
NARCOTIZI.G DRIG COMPINATIO:S 
Gur best-known chemical means can conveniently, if rather arbitrarily, be classed as: 
(1) "Twilight Sleep", and (2) "Narco-Analysis", which see. See also individual special 
psychiatric drugs like 18025, iescalin, iarijuana, Bulbocapnin, Cocain, Xc., which are 
arbitrarily left outside these two classes. See also Anesthetic Gases, similarly handled. 
(1) & "potato-femily" drug + an analgesic drug. 
Traditionally, scopolamin + sorphin. 
Nunerous coubinations of bella~denna or its other derivatives (atrorin, hyoscyanin, 
xc), or relatives (stramoniui; syntropan); * other opiates (heroin, ic), are used. 


Since new combinations, end new applications of old ones, sre frequently described, 
a constant check of the considerahle literature should be maintained on narcotic 
drugs — the above, and others as they appear. 
See "Twilight Sleep". 
(2) & hypnotic (sleep-rproducing, not hypnotizing) drug + a stiwulent (which could 
preduce an epileptifor convulsion, if given in a dose much larger than used in 
this connection). For the iental states produced, see lercoanalysis. 
Traditionally, a barbiturate + an anphetamin. 
In psychiatric medicine, the berbiturate way oftener te used alone; for our purposes, 
adding the amphetanin amplifies the take without over-complicating the procedure. 
Py injection: Pope ay (or Fentothal, faster-acting but less safe). Or by swuth: Seconal 
or other barbiturate, or the related Chloral (slightly less safe). 
wethedrin or Dexedrin, to arouse (partially) the then sleeping Subject. 
NATURAL POISONS See Plant, Fungus 
Bacterial Toxins 
Animal 


UsAVE GASES 

The toxicit,; of Parathione, "DPP", "TEST", uc., derives chiefly from their destructi:n 
of Cholinesterase, and so allowing Acetylcholin to accvumlate and halt certain essential 
processes in the body econony. 

So far es this rererter hes searcied, he hes not yet found a use for herve Gases in 
Interrogetion. Scarch in other directions should be mor2 productive. 


NICOTIN See Ethyl Alcohol 
(i.e.,Tobacco, not Nicotinic Acid) 

Nicotinic Acid See Deprivations (p.2, Niacin) 

NITROGEN : See Atmospheric Pressure 

NITROGEN NARCOSIS See Oxygen 

NITROUS OXID See Anesthetic Gases 

NOVOCAINE See Iontophoresis 

NUCLEUS See Amygdaloid Nucleus 

Cblivon 


Zither Cblivon (ietislpentynol), or Tetraethyla..ioniza chlorid, in sill dosage 
hy wouth, wilt reduce anxiety. iIffect is reletivel; mild. 
Since cixicty-reduction alone seas to have linitea usefulness, further search of the 
literature in this connection eceas unwerrented at the siowent. 
0202S 
Odors give esotional responses; but this reporter has not hit upon one that could be 
usefully adanted to our purroses. 
Imong thirédegree methods, terror has been produced by exposing the Subject, Cperator 
being masked, to a harmless odor (e.g-, geranium) simulating the smell of a lethal gas. 
OPIATE see ihyl Alcohol 

Sedative-Deprivations 

Twilight Sleep 

Narcotiz Combinations 
oxrGal ree 


See Depriveticns (foot of puge 3) 


Oxygen comprises about 21% of the air at sea-level. 4 reduction of the concentraticn 
to about half-normel (12.5 to 11.5 %), early affects the menory = before it is as low 
as 12.5%. ‘With less QO, than that, judgment = concentration are worsened, while elation 
& over-talkativeness, irritability and a lack of self-criticism, appear. iinen the Cy 

is around 11.5% or below, emotional cutbursts are added. .his progression of syimptoms 
goes on to some degree with the passage of time, even if the Oo falls little below 12.54. 
As with Carton Dioxid (which see), it is a question of how tight 4 room, and how close a 
measurement of gas, would be needed. Oxygen might well take more fine detail in its use, 
than would CO,, cut it would produce a wider range of desirable mental states. /gain 
the Q, how to’protect the Op. frou the sane states: this I de not know either. 

Hitrogen larccsis. 

Six 3 Cp + 9% Mp causes confusion, then unconsciwicness. This finding accounts for the 
"$trogen Tarcosis" of "skin-divers" (who wear a tank, not a suit); they use up toc uch 
of their 05 before the: ere aware of its lack. 

It sounds as though there wac too narrow a safety-margin here, for our use. I am too un- 
informed to heve an opinion as to this. 


PAL! See Dolitrone 
PANAZOLUS See Piule 

Fungus Toxins 
PENTILENETETRAZOL See Metrazol 
PERSONALITY OF SUBJECT See Subject's Personality 
PERVITHN See Amphetamins 
PEYOTE See Mescalin 
PETITE HAL See Unconsciousness 
PHYSICAL ENVIRONMENT See Deprivations 
PIULE 

(not Peyote) 


If correctly read, Piule ig a Datura (a potato-famil; or belladonna-group, member), 
and its toxic principle is almost or quite the same as that of the fungus Panaeolus. 


Whether superior or inferior to other belladonna relatives, for interrogation purposes, 
is unknown to me. Species of Panaeolus are very common, and their toxins might well 
repay investigation. 

FLINT TOXTHS 

Varcotic preperties have been cecribed to hundreds, perhaps thousands, of plants, 
vines, shrzbs « trees. / small 1933 volwne mentions nearly a hundred growing in the 
Pacific Coast region élone. 

Other sources describe many plants in use by priaitive peoples for narcotic purposes. 
h few have been noted individually in this card file. 1.0st were not followed through. 
Tke field as a whole deserves far more attention than this reporter has given it. It 
is also probable that :uch of the literature, while describing everything else abcut 
a plant,will have little to sa; of its toxicology. «ich experiaentation is needed. 


POISINS, NATURAL See Fungus 
Bacterial Toxin 
Animal . 
Plant 

FroTats Ei. 


H So) 
Sec also Fotassiuu Chlorate. 

with a low (low blo::t-notassiu.) 
Low blood-potassiwi is asscciated/convalsive threshold; and it/is characteristic of 
iénigre's “isease with its.severe attacks of ditzinces ani co..eiiwes convulsions. Hit 

ft Ld cannot be siuilated b; merel; reducing the blecd-potassius; besides, 

such a reluction would be ver hard to control, and "ot cacy to measure, and could pro- 
gress to a fatality. 
If a low blood-potassiuu should prove useful in an; other way, it can be readily cutained 
— with the reservations alreas, noted — by adiinisterinuy Desox, corticosterone. 
Like Fotassiua Chlerate (which see), the blocd-rotass ui sceus worti no more atlenticn. 
PCTASSIN. CHLORATE 
It has been clai..ed that this chemical, added to suoking tobacco, gave a narcotic-like 
effect. ‘ot having tried to track this down, I do not know the mechanism or the effects, 
and whether referable to the K or the C104 ions. 


However, since Chlorate is fairly toxic, it seenedunprofitable to study it farther. 


"POTATO-FAIZLY" Drugs See Narcotizing Drug Corbinations 
PRESSURE See Atmospheric Pressure 
Carotid Sinus Pressure 
PROCAINE See Iontophoresis 
Cocain 


PROPHYLAXIS AGAINST REVEALING 
Studies of how to encourage a revealing-tendency, engender notions of how to discourage. 


l.Any enduring boost of a friendly agent's resistance to interrogation, would be valuable. 
Long-lasting antidotes to drugging may be available — this reporter has not found them. 
Required would be substances that the body could store (imnobilize} in liver, muscle, 
bone , &c., and use (mobilize) on demand. 


(a)NEBULOUS & ( Calcium can be stored in bone; whether it could (% would) have usefulness 
SPECULATIVE ( beyond a possible mild prophylaxis against anxiety, is unknown to m 
( Vitamin C, if it could be rendered storable by some combination, might tend} 
( to postpone fatigue (alone, it is notoriously non-storable). 
( Serotonin, intensively studied recently by physiologists, may be promising. 


(b)Fost-hypnotic Suggestion, or some further development of Conditioning i Deconditioning, 
“are approaches that look most productive at this time. 


2.The captured unfriendly agent may have been well prepared by scme such means. How well 
prepared, would be hard to say. Some drugs' influence could be detected by electro- 
encephalosraphy; offhand, this sounds profitless, as too little seems known about it. 


a 
Of the above, experiment with 1(b) rates/good priority; the rest, a low one — or no study 
at all, except of Serotonin. 


PYRIDOXTI See Vitamin Bé 

‘ Deprivations 
QUANTITATIVE FOCD DEPRIVATICIS See Deprivation of Food, ‘uantitative 
QUATERNARY AiTiONIUM See Tetraethylammonium 


RADAR See High Frequency 


Wels BSI, 

Unidentified. 
Vericus 2lectric cur ‘ents, ultras nics, :cc., are noted elsewhere in this file. it is 
also possible that seme newer foru of radiant energy, some ato.ie particles, cc ild be 
a:ned at sleep centers in the brain , or at brain centers that inhibit tho wahing state. i 
S.dden sleeping wight be preduced in this way, with an unwitting subject if tiie apoarc‘us 
were worked from another ram. 
‘his renorter adsits that he has not found a hypothetical "sleep ray" i: the literciire. 
He telieves it either ic, cr vill ir, there. It would be so va'uable that more 
searching is highl; recomended. Certainly there are slevp-centers in the brain. 
RAISH'G CONVULSIVE THRESHOLD See Convulsive Threshold Raised 
RAUDIXIN See Rauwolfia 

RAUWOLFIA 


Raudixin (Squibb) and Serpasil (CIBA) are available and give approximately equiva- 
lent effects (but the dosages are different). 

The drug “tames" the subject, croducing essentially an under-anxiety (col. #1), 
along with some reduction of bloodpressure; notebiy, witiout drowsiness. 

Given three times daily, it becomes effective gradually after several days. 

One intravenous injection of Serpasi#1 will produce tranquillity, with very 
little or no drowsiness, after 30 or 40 minutes and lasting several hours. 


Subject under strong iiauwolfia influence is so unemotional and unresponsive to 

anxiety-provoking stimli, that he would be expected to show nothing diagnostic 

on the polygraph. 

It is likely that a dosage can be arrived at, to reduce anxiety enough and not 

too mich for P.G, (ambulatory patients under daily oral doses of Rauwolfia carry 

on their business normally and do react appropriately--though less vigorously-- 

to anxiety-producing stimli). 

Experimentation with this drug is strongly recormended. It is so non-toxic that 

anyone should be willing to play guineapig. 
* Rauwolfia + amphete:sin has been tried; should be compared with barbiturate # cuphetsiin. 
Rauwolfia followed by enoug!: alcohol to mildly intoxicate, may prod.ce the s,uptom of "per- 
severction" — §. says the suse thing over 2 over again. This would te disadvantageous. 
Rauwolfica clone, letely reported te czuse bizarre dreds: sight be an 2iventageous oraserty. 

Recall 21 Movember 1985 

Normal recall is more effective than hypnotic recall in the case of 
nonsense material, bu ayonotic recall is greater than 59% sore effective 
than normal recall in the case of poetry, and over eighty perzent rore 
eff-ctive in the case of motion picture screens, 

Light trances (may te) more favoranle tor nyperanesia taan deeper nypaasis, 
at least for recent material. 

Itens learned under anxiety producin: conditions sre normally les? well 
recalled than tnose learned without anxiety, Bunt this difierence is elininated 
unter hypnosis. 

All the above refers to hypnotic recall of material learne? in the normal, 
nonhypnotic state. : 

Hepnodynaric 
Psycholoay 
hy “ilton 7. Kline 
The Jnlian Press, 1955 
RELATIVE HUMIDITY 
I. Low ‘ 
(a) It is probable that a low relative humidity of the atmosphere (30» or 
below), tends to lower the convulsive threshold of persons in it. 
That is, means producing a convulsion will do so on shorter exposure, 
or in smali‘doses. 
(b) A low relative humidity tends to provoke irascibility. 


(a) might be advantageous, (b) disadvantageous. 
Since an artificially controlled humidity would require an oxygen-chamber type 
of installation, it seems not worthwhile. 
However, the effects of a naturally occurring very low (say 10») relative humidity-- 
on both subjects and operator--should be kept-in mind. It is possidle that an 
operator could be protected from becoming irascible, by a tam ing drug (Rauwolfia). 


II, Hizh 

“hen degradation is included in brain-washing, excessive dampness is commonly in- 
cluded in the dirty environment. wetness add to discomfort and probably reduces 
resistance to respiratory illness. 


RESINS See Ion-Exchange 
RUBBER ROOM See Vibration 
RUSSULA EMETICA See Fungus Toxins 
RESERPINE See Rauwolfia 
SALICYLATES See Aspirin 
SCENTS See Odors 
SCOPOLANIN See Twilight Sleep 
Narcotizing Drug Combinations 
SECONAL See Narcoanalysis 


Unwitting Subject 
SEMTIVS JUPRLVATICKS 
When a Subject is addicted to the long-teru use of a sedative (probably of any type), e.g, 
Alcohol, Chloral, Barbiturate, Cniate, and is suddenly and wholly deprived of his drug, 
then within several hours or a day he will have an epileptiform convulsion — perhaps a 
series of convulsions. 
This fact wight be put to use, with a known alcoholic Subject, if the Cperator were pre- 
pared to take advantage of the convulsion whenever it occurred. iWJhether a post-convulsion 
confusion so procured would last longer, show more revealing tendency, cr be more rarely 
couiplicated by a disturbing excitement, than is an epileptifori convulsion produced by 
mere direct and immediate means, is uncertain. 
SENSITIZING TO CONVULSION (i.e., @ considerable Lowering of the Convulsive Tureshold) (1 
A sure and powerful means of sensitizing-to-convulsion (#9) is an intravenous in- 
jection of Metrazol or equivalent. 
There are also various less potent means. 
Question: could several such be combined advantageously? 
would their effects be additive, and so more potent? 
would certain ones tend to neutralize others, and so defeat the 
purpose of combination? 
Further study seems worthwhile. 
Next page gives table of various Means which produce sensitivity to convulsion (#9). 
Theoretically, a large enough dose of most such means would go on to produce 
convulsion (#12). 
Practically: some can be so used; 
others cannot be, since a convulsion-producing dose is too large, 
i.e., toxic in other respects. 
S2e itemized wesrs for ‘letailc. 
we euch yc@ns produce a cossibly-usefel confusion (7 cj, preceding or replacing #12. 
SITI7IS TW CCVGLSICI 
“itereture States, G2 Sug ects, thet reasonable doses of ther: cane are sensitizing: 


(z 
(rather fast) 


States! Su-sests 


(rather slow) 


Lovered bloodsugar Lewered tolal 


dblecd-clcc!.rol, tes 


Inculin 


a betacins 
ietrezol 
Tsoniasi 
Loss ef CCp 


Jlectronercosis 


auerca Yicod-ce-nesiua 
Yised tl.od-potassius 


Coxtizene 


Sudven Jerrivetion 
of an accustoiaty 
sedative, 2s cniat 
alcohol, tarbilurate: 


or cuino-eciis 


jehld deprivation of O5 


| 


SE2CTOND! 

Serotonin is 2 horwcne derived fro: body tissues, latel; cubl cized es 4 "sanity 
hormone". LS 225 (which see) acts somewhat like an antimetsbelitc touard Serotonins 
therefore the letter, rossibly in come ccubination not yet discovered, way ve usef:.1 
in developing an antidote to 15925. 

Furtiver study of this substance’ properties is strongly recommended. 


SERPASIL See Rauwolfia 

SHOCKS, ELECTRIC See Electric Shocks 
Conditioning 

SLIVS PRESSURE, Carotid See Carotid Sinus Pressure 

SLEEP See Anesthetic Gases 
Electric Shocks 
Electro-narcosis 
Hypnosis 
Narco-analysis 
Radiant Energy 
Twilight Sleep 

SHELL See Odors 

SODIUNA See Electrolytes 

SOUND, INTERRUPTED See Interrupted Sound 

STARVATION See Brainwashing 

‘ Deprivation of Food, quantitative 

Drprivations 

Sleep-atropine 


We have found in our own research that if we inject atropine followed within 
thirty minutes by prostigmine and then finally acetylcholine, we produce in 
normals an increase in sleep both subjectively and objectively as measured with 
the electroencephalogram. - page ll 

Atropine 3 mgm 1-M 

30 mins. later give 

Prostigmine SQ), 2 mgm 1-M 

15 mins. later give 

Acetylcholine 200 mgm 1-V 
Atropine was given to block the muscarine activity of acetylcholine while leaving 
its nicotinic activity untouched, and to protect the subject against acetylcholine 
induced cardiac arrhythmias. Atropine also inhibits acetylcholine esterase and 
thus elevates parasympathetic activity. Prostigmine markedly inhibits esterase. 
Acetylcholine was given to produce a sudden boost in parasympathetic activity.... 
after the injection of the acetylcholine there was a sudden production of sleep 
and fatigue in two of three normal subjects followed by sleep....the induction 
of hizh parasympathetic nicotinic activity by means of atropine, prostigmine and 
acetylcholine appears to decrease the level of consciousness...The change in the 
level of consciousness in normals was manifested by an increase in fatigue, in 
a desire to sleep, and a decrease in insight. - page 

85% of normals show an increase in systolic pressure after atropine 

81% of acute schizos show a decrease in " " " 

63% of chronic schizos" " " ¥ . 8 ° 
Schizophrenia Research in Saskatchewan 
Project 607-5-135 (Three-Year Report) 
Project 607-7-12 and 607-5-135 (195 Annual Report) 
SOUND (General Comments) 


It appears to be well established that harmonious sound (msic) in certain industrial 
areas has markedly increased productive rates. Sound experts have told us that sound in 
the form of msic or otherwise could also increase accidents, lower Sanh pg and quite pro- 
bably disrupt work almost completely or bring about a strike. ocd music or background 
music is a commercial reality at present. Very intense sound or highly distracting sounds 
promote anxiety, nervous tension, instability and if carried to extremes can cause physical 
damage. Whether cr not sound can be used in the A techniques is unknown but the effects 
of sounds (within or above or below the human range) might be a worthwhile subject for 
advanced study although cost would probably be high. 

we believe that monotonous sounds have somewhat of a hypnotic effect. We have reports 
of psychiatrists using slowly timed metronomes to assist in hypnotic induction. The 
effects of drums or tor-toms may be along these lines, One specialist in accoustics 
believes that sleep could be induced by sound. 

There is sexe information available that wicgh-pitched ccunds, ~enerated continously 
in a conCincd area tend to loxer the resistance to suzvestion er roscibly have a seda- 


tive quality. This inferwatics is not confirmed by accertable avthority. It cculd, 
however, be fairly easily tested. 

STRUOTIU. 

idixture of alkaloids, chiefly Scopolawin (which see) and ‘Arovin. 

See also: Narcotizing Dru: Cowhinations 

SIRITCT'S PSRSOLLIT (: 

The out-deted typing of persons as introvert % Extrovert, while oversiuplified, is useful. 

Rovrhl;, the Introvert is the lean thinker, self-ebsorbed 3 self-criticel, interested in 

fine dctril. The Oxtrovert is the better-fed doer, the outgoing friendly fellow with high 

self-confidence and low opinion of fiue detail. The /vereze ian has soue introvert traits, 

soe extravert, end scun indistinguishable. 

Hore 2xact — and wore complicnted — is a three-we; instezd of 2 tuo-wa; cchemne. cada 

roughly, it describes cerebyval, viccerazl, and muscular typess sevoral such clascifications. 
For our puryoses, the INTRCYIRT-EXTRAVINT classification will do. 


Introvert Types : oxtravert Tyy;es 
tend to be: 

1. Detter able to pursue two ideas 1. iore one-Lrach-minded. 

or purnoces at one tiue. 
2. Lese easily diagnosed as to extional 2. iere concistent.in enotions — i.e., mo 

feclings — emotions are more mixed, whole-nearte tly nonchalant, fearful, 

% less openly exmressed. engry,ic, at any one tie. 
3. .ore compulsive — i.e., acre determined in 


a narrow course of action, and less able to |3. Hore responsive to the Cperetor's mocd. 
shift prowptl; °. consistently to a different 
and Sd Sepellant sorbet lad BORER tore easil; bj pnotized. 
he Probably more Beanies Sa song drugs tt Vials stash secrete 
moo nt. Certainly not true for drugs4 5. Nore rested in food. 
S. More Miterestea in tobacco. , 


SIRIUS FERSCUALTTY (2 
There is rlenty of literature that would be avplicable in suiting ieans te Personality — 
tle Subject's, and also the Op.'s. Tiis reperter hes not siudied it closely encug: to 
add further sug_-stione to the page preceding. 
“rienced Cperetcrs learn by practice what, leans are the wore effective for a fiven S. 
heir reugh appraisal will be mere useful than the elebcraticns of 2 formal asscssment. 
Corrections of the inowent, to vary a Heans or go on to another one, may be required. 
Gen vrall;, heavicy and older Subjects tak higher Joses of drugs for effectiveress. 
Chronic alcoholics require heavier doses of sleep-producing druzs to gents ones fs 
To 2 S. already under the influence of alcohol, other drugs' addition aust?resuleted 
accorlinzly (those that then become more powerful or dangerous, are referred to else- 
where in these cards). 
Further study of the suiting of ..eans to S's Personality, is recommended. 
" "  —" cowbinations of other drugs with alcohol, " " rere strony]. 


[eamact, 4 mapa le alia vind Advera}in(whieh see) 

SURGICAL LODOTOMY See Lobotomy 

Tetraethylamoniun 

nithor Oblivon (hethylpentynol), or Tetracthyla.sniua chlorid, i s.u1i dosage, 

b; meutl, will reduce anxiety. “ffect is relativoly mild. satpes 

Since anxiety-reduction alone scems to have limited usefulness, further search of the 

literature in this connection seems unwarranted at the coment. 

TETRAHYDROCANNABLNOL See Unwitting Subject 

THORAZINE See Chlorpromazine 

THRESHOLD See Convulsive Threshold Lowered 

Convulsive Threshold Raised 
TOBACCO 
(which see) 

1. Nicotin/is not a leans (to produce a Nental State), although it may produce one that is 
undesirable, viz.: it heightens the subjective sensations of alcoholic intoxication, 
making a Subject feel more drunk than he is. We would prefer hiu to feel less drunk. 

2. Tobacco is noted here as a vehicle for other Means; 


a) for LSD25. (See Unwitfing Subject) 
b) for Potassium Chlorate (which see). 


TOLSEROL See Hyanesin 


TOPECTOMY See Lobotomy 

TOXIC See Animal 

TOXINS Bacterial Toxins 
Fungus 
Plant 


TRANSORBITAL LOBOTOMY See Lobotomy 
TRACER TECHNIQUES 

' The use of certain types of liquids and solids which can be traced in their passage 
through the human body is well known. We have been advised that either at the Massachu- 
setts General Hospital or in one of the Harvard units that there was a very advanced 
unit being developed for the tracing of radio-active material throughout the human body 
and particularly in the brain. It is also believed that advanced work along these lines 
has been done at Mayo and Johns Hopkins. Some of the large drug and chemical manufac- 
-turing companies are also working in this field. 


We have received information from competent people that almost any element can be 


made "active" in some way or another and its passage throughout the body and to the 
brain can be observed. 


Our information concerning the equipment to conduct tracer hests is to the effect 
that the equipment is bulky and quite. expensive. 

Along these lines, several of our most important ony have constantly urged 
exploration of the tracer techniques as a method of advancing ARTICHOKE studies. 
T#ILiG::T SLEEP ; 

See Nercoticin: “rag Combinations, % iarco-snalysis. 
he cemeiugion hes been reached here, on whether a Larbiturete + an ar hctasin is coner. Ly 
crverior to a Lellaisnna derivative or relative # an oplate. [f aa inclined to favor the 
fora:rs ressibly becouse cf soso noyci-iatrie cxrerience with it, and rone with the 
sconolarin/ ermtin tua. 
Besides the latter, strancniw: with worvhin; or, either strani. or scopolanin with 
heroin: the less faniliar combinaticns like these sic.ild of course be first sought out 
in the literature. Fiule (which see) might be tried. 
,ost Lnportant would be, to leave out the opiate — provided the authorities sa; nothing 
against this plen. Using the apiete and omitting the belladonna, would certainly be far 
less useful than the other wey around; this 1 wuld recomend against.. 
Onitting the opiste and using the scopolawin, has another variant recomended in the liter: 
ature; insieai of scopolasin elone, cne authority (one whose report I can take at par) 
used scopochloralose with most satisfactor; results of interrogation. 
UL U.SCNICS 
Two windows, each an inch in diameter, must be cut through the top of the skull. An 
acplicator cup thet transwits the ultraconic oeam, is pliced on the wewtrance that 
covers the brain. Zhe bean of high intensity ultre-sou? waves (far Le;ond tie range 
of hearing),-is ained and concentreted through lenses: direct, 5 min.; then sweeping, 
7 ain. A Joictey (which see} effect is ol tained, resentling a localized concussio: of 
the frontal Loves. 
rough probable, it is rossible that a te:peral azproach (insteid of the present vertica: 
aprroach) will eventually be devised wit!out the cutting of a hole in the skull. Low, 
ard then too, soe of tiie lobetoiy-eifect is tewrorary, sowe permanent. .odifications 
in techniques that use Ultrasonic energy shculd be fullowed for our purposes. It ina, be 
that not only frontal lobes, but temporal lobes, aygdeloid nuclei, sleep-centcrs, etc., 
cen eventually be usefully stianlated without being destroyel, by (ltraesonics. 
UNWITTING SUBJECTS 
The problem of how to effect control of a subject by the use of hypnosis or chemicals 
or a combination thereof, without the subject being aware that he is being approached 
), is one of the most interesting and complex problems studied by the ARTICHOKE 
group. This approach could (can) be made through any of the following techniques: 
a) The subject who is brought under H control by the use of the indirect 
techniques (relax-rest or possibly monotonous sounds, etc.). 
b) The subject who falls under H control by accident. 
c) Use of "medical cover" for: 
1) Narco-interrogation and control; 
2) Narco-hypnotic interrogation and control. 
a) Use of surreptitious agents 
1) Concealable chemicals 
2) Odorless gases or aerosols 


3) Dusts 
k) Possible deprivation of oxygen or food 


e) By-products of medical treatment 
1) Shock therapy 
2) Medical pre-conditioning with chemicals, etc. 
3) Medical treatment for illness or accident 
4) Psycho-analysis or psycho-therapy 
Certain comments can be made in connection with the above categories: 


a) The A group has experimentally placed a great number of individuals under € 
hypnosis by the indirect techniquestut it is doubted if this would apply to 
hardcore-agent types done on individual basis although it is possible that 
it might be done disguised as some type of group activity or entertainment. 


b) In the A experimentation, we have noted a number of people who have been 
placed in hypnotic tranceg by accident. Again it is doubted if this could 
be done directly against a hardcore or intelligent type. It might be done 
through some type of group activity or entertainment. For the record, it 
should be noted that this has not yet been attempted against personnel of 
interest to us from an operations point of view. 


c) At the present time, the use of a carefully laid on medical cover to obtain 
either a narco-interrogation or narco-hypnotic interrogation appears to be 
the best weapon presently available. It is not necessary to go into detail 
as to how this is done but experience indicates it is our best technique. 


ad) Always linked to the problem of the unwitting subject is the technique of 
giving a chemical in any form to the subject without his knowledge. Many 
gadgets and ideas have been considered. Micropellets, substances that can 
be concealed in common liquids, odorless gases, electric currents, magnetic 
currents, dusts, aerosols, etc., but each one of these presents a difficult 
problem. At present, the closest approach appears to be a potent, taste- 
less, odorless chemical such as LSD but at the present time the value of 
these chemicals in interrogation or control work is very, very uncertain, 


It seems pertinent to comment that the ARTICHOKE group feels that by de- 
priving subjects of food over a considerable period of time, the will to 
resist can gradually be worn down. This appears to be part of the Communist 
brainwashing technique which we have been able to observe from our examina- 
tion of the P.0.W.'s in Korea. The A group feels that food deprivation 

and possibly oxyyen deprivation if carried on over a long period of time 
might be valuable in these techniques, but this would call for extensive 
research and in the case of oxygen deprivation specially built interrogation 
chambers which would possibly rule out this approach. 


e) The A group feels that possibly chemical or hypnotic control could be in- 
duced as a by-product. of certain parts of medical treatment such as elecctro- 
shock or by placing of an individual under medical prescription over a 
considerable period of time. Certainly an ideal approach could be made 
to any subject if that subject had offered himself for or was taking 
psychoanalysis. This is a very strong reason for prohibiting Agency 
personnel overseas from being treated in any way except by fully authorized 
physicians, psychiatrists or company doctors. 


Closely coupled with the above is the related problem: if a subject can suc- 
cessfully and unwittingly be approached and rendered either unconscious or hypno= or 
narco-controlled, how can his memory be made blank for events leading up to the coma 
or trance and for what transpired while under control and/or possibly extending throughout 
the "hangover" period after he awakens. Ideally, control of the subject obtained without 
his knowledge or consent and followed by a total amnesia is the goal but at the present 
time this appears impossible. Much research and experimentation is necessary to achieve 
these ends and as stated above, for the present at least a smooth, carefully designed 
medical cover appears the best approach, (See also Amesia) 

Finally some words should be noted in regard to the use of chemicals (or 
hypnosis in some ways for that matter) which complicate the problem of the unwitting 
subject--and in a large sense recommend the use of medical cover, 


a) Certain chemicals such as LSD, mescaline, cannabis, opium produce 
bizarre, weird and startling effects. A person experiencing these 
effects would recognize this and undoubtedly suspect something 
unusual had occurred to him. 


b) Most chemicals, in effective dosages, carry some type of hangover. 
This can take the form of confusion, nausea, illness, sweating, 
headache, tremors, or combinations of these, etc. Again, a subject 
would suspect the reason. 


c) Human beings do not respond in identical ways to identical dosages 
of chemicals. A dose that may have no noticeable effect on one sub- 
ject might produce a convulsion or even death in another. The best 
results are always obtained in using chemicals by competent medical 
personnel using special knowledge of chemical reactions. A subject 
in a coma is useless for interrogation or control and an underdose 
may blow an operation. 


d) Under the Heading AMNESIA, we commented on attempts to produce 
amesias on hypnotic subjects. For the record, it should also 
be noted that quite often a hangover effect is felt from deep 
hypnosis. The ARTICHOKE group has seen subjects emerging from 
hypnosis effected in the following ways: 


1) Tliness--including nausea, headache, sweating. 
2) Psychological reactions--fear, hysteria, confusion, 
disorientation. 
3) Extreme fatigue, tendencies to return to sleep states, 
feeling ofvwalmess, 
Hence, even if a good amnesia is developed, a subject could certainly 
suspect he had been subjected to something unusual. 


UNWITTO SUBJECT: If Operator could surely produce prompt sleep, without a Mypoteraio. (1 


Unknown how surely to keer Op. awake, 
Also, a fixed installation required? 
Possib any room would do. 


snoug in the room could ' S. woild later recall 
produce sleep rapidly, but ' having fallen asleep. 


less in food or drink), Chloral ' call the circumstance 
(disguiseble by alcchol), or ' 
Seconal (possibly distuisable, ' 
not tasteless), produces sleep, ' 
' 


hypnotic sleep is not genuine slecp. 
All happenings in it can be recalled 
thereafter — more or less of it by 
the S. consciously, and the rest by 
another Gp.'s hypnesis or analysis. 


tized deeply enough by the same 
‘Op., and given post-hypnotic 
‘suggestion to fall asleep in- 
stantly cn a simple signal (like 
Op. snepping fingers), for some 
time therpafter he would do so. 


Serestised unwit- 
tingly; and if so, 
probably not deep 
enough. Also, such 
sugrestion's dura- 
tion is unknown. 


y produce epileptic fit, without a lypederuic. 


y is toxic or nausea- 
ting in such ‘ike “not tastcless. Ccibination 


Cp. can prob- 


appropriste lJrug by mouth, aoly be rro- 


flickering light convulses. with other drugs must be sought; also, possible tected by 
See Flicker. fo £ effective aerosols or gaseous sensitizers. other drugs. 


(See also: ELSCTRIC SHCCKS- z 
RADIANT EWERGY. 


UNWITTING SUBJECT 


. oti 


or r . = 
(probably disguisable 

by most drinks) ; 
Under questioning, f 


iethedrin / Larbiturate S. tends to reveal 


(may be disguisable) 


Other possible com- 
binations by mouth 
Oe 
TSN25 in drink (very ia 
small dose, tasteless) 


@riinary cigar- T extremoly unsure dosage. 2) ey eg + «© «© « « &ffects pecu- 


ette with filter ' 09: how to apply a small ) liar to LsD25 
tip, whose elge ' encugh dose to the, tip; ) 
has been wiped ' & how much will be licked) 


nw 


~~ 


with LsD25 ' % so absorbed by the S. ) F 
Ordinary; unfil- 7 stronger ' strong cou-) 7 
tered cigarette ' drugging ' marin flavor) 

to cihich .02 gm." ' may be ' (as Camels) ) Under questioning, 

Tetrahydrocan- ' exposed ' required to ) S. tends to reveal 


nabinol acetate ' by"woosy" ' mask mari- } ; 
has been added; ' sensation.' juana taste 


(See also card on IONTOPHORSSIS) 


VERTIGO See Barbiturate (also other drugs) 

Equilibrium 

Flicker Sickness 

Middle Ear Disorder 

Motion Sickness 
VIBRATION Vibration 
1. <A rubber room that vibrated in several directions was reported used by Russians 
to produce overanxiety and emotional instability (colwms numbered 2 and 3 of Hental 
States). Even the bouncing tendency fp a soft rubber floor will produce some sense 
of insecurity; a famous piece of rubber pavement yars ago in Edinburgh was mid to 
alarm and confuse pedestrians. 
For our purpose a quaking room is too much of a torture chamber; however, if some 
third-degree approach is contemplated at a permanent installation, this one is 
interesting. 
2. Less formidable would be some possible modification of the "Anatometer", 
exhibited this year at the American Psychiatric convention (illustrated and des- 
cribed in Section 26 of my report thereon). As manufactured, it is a padded 
table on which subject lies; it slides back and forth longitudinally, and is 
intended to make him calm, perhaps drowsy. Naturally it dees not vibrate; but if 
vibration were added,and tipping and sliding were in the directions most conducive 
to motionsickness, an apparatus of this sort could be hia to a subject's 
mental as well as physical equilibrium. 
Again, too third-degree for any but exceptional use. 
3. Another form of vibration is in relatively low-frequency sound waves, below the 
range of hearing. Frequencies below 2000 cycles ver second cause a strong sense 
of vibration threughout the head; half an hour's exposure, at 145 to 150 decibels, 
VITAMINS 

Effects on Intoxication, of Other Drugs (Before, With or After) Alcohol 

ALCOUCL plus Vitamins A, By, Bg, and B-complex, and C: effects uncertain 
Vitamin Bg (Pyridoxin)--see Deprivations 
Vitamin C (Pyridoxin)--see Prophylaxis against Revealing 
WASHING See Brain Washing 


Frank Church led the Church Committee, which first brought the 


MK-Ultra program to public attention in 1975. 


A 


Chapter 8 
Artificial Telepathy 
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ABSTRACT: The present invention relates to the stimulation 
of the sensation of hearing in persons of impaired hearing 
abilities or in certain cases in persons totally deaf utilizing RF 


BALANCED OUTPUT 
AFC TO SYSTEM 


energy. More particularly, the present invention relates to a 
method and apparatus for imparting synchronous AF or 
“acoustic” signals and so-called “transdermal” or RF signals. 
Hearing and improved speech discrimination, in accordance 
with one aspect of the present invention, is stimulated by the 
application of an AF acoustical signal to the “ear system" con- 
ventional biomechanism of hearing, which is delivered to the 
brain through the “normal” channels of hearing and a 
separate transdermal RF electrical signal which is applied to 
the “facial nerve system” and is detectable as a sensation of 
hearing. Vastly improved and enhanced hearing may be 
achieved by imparting an AF acoustic signal to the car system 
by means of “conventional” transducers, such as elec- 
troacoustic speakers of ‘‘in the ear” hearing aids; piezoelectric 
or mechanical transducers of conventional “bone conduc- 
tion"’-type hearing aids; and so-called “intraoral bone conduc- 
tion transducers” of the type employed in the hearing system 
disclosed in Puharich and Lawrence U.S. Pat. No. 2,995,633 
and No. 3,170,993 and No. 3,156,787, and by simultancously 
applying a transdermal signal, which signal is an RF carrier 
signal amplitude modulated with AF information across the 
head of the subject, the head acting as capacitance in LC se- 
ries resonance of the RF carrier frequency. Importantly, the 
applied balanced transdermal signal is in the form of a sub- 
stantially pure sine wave, and it is applied to the head through 
one bare and one insulated electrode. The applied trans- 
dermal signal is applied to the periaural and stylomastoid re- 
gions of the head and, accordingly, the apparatus of the inven- 
tion may be readily adapted for use in the temples of 


“eyeglass” hearing aid devices. 
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(57] ABSTRACT 


A speech waveform is converted to a constant amplitude 
square wave in which the transitions between the amplitude 
extremes are spaced so as to carry the speech information. 
The system includes a pair of tuned amplifier circuits which 
act as high-pass filters having a 6 decibel per octave slope 
from 0 to 15,000 cycles followed by two stages, each com- 
prised of an amplifier and clipper circuit, for converting the 
filtered waveform to a square wave. A radio transmitter and 
receiver having a plurality of separate channels within a con- 
ventional single side band transmitter bandwidth and a system 
for transmitting secure speech information are also disclosed. 


19 Claims, 4 Drawing Figures 
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[57] ABSTRACT 


A method and apparatus for simulation of hearing in 
mammals by introduction of a plurality of microwaves 
into the region of the auditory cortex is shown and 
described. A microphone is used to transform sound 
signals into electrical signals which are in turn analyzed 
and processed to provide controls for generating a plu- 
rality of microwave signals at different frequencies. The 
multifrequency microwaves are then applied to the 
brain in the region of the auditory cortex. By this 
method sounds are perceived by the mammal which are 
representative of the original sound received by the 
microphone. 


29 Claims, 7 Drawing Sheets 
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4,858,612 


1 
HEARING DEVICE 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 

This invention relates to devices for aiding of hearing 
in mammals. The invention is based upon the perception 
of sounds which is experienced in the brain when the 
brain is subjected to certain microwave radiation sig- 
nals. 

2. Description of the Prior Art 

In prior art hearing devices for human beings, it is 
well known to amplify sounds to be heard and to apply 
the amplified sound signal to the ear of the person wear- 


ing the hearing aid. Hearing devices of this type are ! 


however limited to hearing disfunctions where there is 
no damage to the auditory nerve or to the auditory 
cortex. In the prior art, if there is damage to the audi- 
tory cortex or the auditory nerve, it cannot be corrected 
by the use of a hearing aid. 

During World War II, individuals in the radiation 
path of certain radar installations observed clicks and 
buzzing sounds in response to the microwave radiation. 
It was through this early observation that it became 
known to the art that microwaves could cause a direct 
perception of sound within a human brain. These buzz- 
ing or clicking sounds however were not meaningful, 
and were not perception of sounds which could other- 
wise be heard by the receiver. This type of microwave 
radiation was not representative of any intelligible 
sound to be perceived. In such radar installations, there 
was never a sound which was generated which resulted 
in subsequent generation of microwave signals repre- 
sentative of that sound. 

Since the early perception of buzzing and clicking, 
further research has been conducted into the micro- 
wave reaction of the brain. In an article entitled “Possi- 
ble Microwave Mechanisms of the Mammalian Ner- 
vous System” by Philip L. Stocklin and Brain F. Stoc- 
klin, published in the TIT Journal of Life Sciences, 
Tower International Technomedical Institute, Inc. P.O. 
Box 4594, Philadelphia, Pa. (1979) there is disclosed a 
hypothesis that the mammalian brain generates and uses 
electro magnetic waves in the lower microwave fre- 
quency region as an integral part of the functioning of 
the central and peripheral nervous systems. This analy- 
sis is based primarily upon the potential energy of a 
protein integral in the neural membrane. 

In an article by W. Bise entitled “Low Power Radio- 
Frequency and Microwave Effects On Human Electro- 
encephalogram and Behavior”, Physiol. Chemistry: 
Phys. 10, 387 (1978), it is reported that there are signifi- 
cant effects upon the alert human EEG during radiation 
by low intensity CW microwave electromagnetic en- 
ergy. Bise observed significant repeatable EEG effects 
for a subject during radiation at specific microwave 
frequencies. 


SUMMARY OF THE INVENTION 


Results of theoretical analysis of the physics of brain 
tissue and the brain/skull cavity, combined with experi- 
mentally-determined electromagnetic properties of 
mammalian brain tissue, indicate the physical necessity 
for the existence of electromagnetic standing waves, 
called modes in the living mammalian brain. The mode 
characteristics may be determined by two geometric 
properties of the brain; these are the cephalic index of 
the brain (its shape in prolate spheroidal coordinates) 
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and the semifocal distance of the brain (a measure of its 
size). It was concluded that estimation of brain cephalic 
index and semifocal distance using external skull mea- 
surements On subjects permits estimation of the subject’s 
characteristic mode frequencies, which in turn will 
permit a mode by mode treatment of the data to simu- 
late hearing. 

This invention provides for sound perception by indi- 
viduals who have impaired hearing resulting from ear 
damage, auditory nerve damage, and damage to the 
auditory cortex. This invention provides for simulation 
of microwave radiation which is normally produced by 
the auditory cortex. The simulated brain waves are 
introduced into the region of the auditory cortex and 
provide for perceived sounds on the part of the subject. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 shows the acoustic filter bank and mode con- 
trol matrix portions of the hearing device of this inven- 
tion. 

FIG. 2 shows the microwave generation and antenna 
portion of the hearing device of this invention. 

FIG. 3 shows a typical voltage divider network 
which may be used to provide mode partition. 

FIG. 4 shows another voltage divider device which 
may be used to provide mode partition. 

FIG. 5 shows a voltage divider to be used as a mode 
partition wherein each of the resistors is variable in 
order to provide adjustment of the voltage outputs. 

FIG. 6 shows a modified hearing device which in- 
cludes adjustable mode partitioning, and which is used 
to provide initial calibration of the hearing device. 

FIG. 7 shows a group of variable oscillators and 
variable gain controls which are used to determine 
hearing characteristics of a particular subject. 

FIG. 8 shows a top view of a human skull showing 
the lateral dimension. 

FIG. 9 shows the relationship of the prolate spherical 
coordinate system to the cartesian system. 

FIG. 10 shows a side view of a skull showing the 
medial plane of the head, section A—A. 

FIG. 11 shows a plot of the transverse electric field 
amplitude versus primary mode number M. 

FIG. 12 shows a left side view of the brain and audi- 
tory cortex. 

FIG. 13 shows the total modal field versus angle for 
source location. 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 


This invention is based upon observations of the 
physical mechanism the mammalian brain uses to per- 
ceive acoustic vibrations. This observation is based in 
part upon neuro anatomical and other experimental 
evidence which relates to microwave brain stimulation 
and the perception of sounds. 

It is has been observed that monochromatic acoustic 
stimuli (acoustic tones, or single tones) of different fre- 
quencies uniquely stimulate different regions of the 
cochlea. It has also been observed that there is a corre- 
sponding one to one relationship between the frequency 
of a monochromatic acoustic stimulus and the region of 
the auditory cortex neurally stimulated by the cochlear 
nerve under the physiologically normal conditions 
(tonotopicity). 

It is has been observed that for an acoustic tone of a 
frequency which is at the lower end of the entire acous- 
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[57] ABSTRACT 


Sound is induced in the head of a person by radiating 
the head with microwaves in the range of 100 mega- 
hertz to 10,000 megahertz that are modulated with a 
particular waveform. The waveform consists of fre- 
quency modulated bursts. Each burst is made up of ten 
to twenty uniformly spaced pulses grouped tightly to- 
gether. The burst width is between 500 nanoseconds 
and 100 microseconds. The pulse width is in the range 
of 10 nanoseconds to 1 microsecond. The bursts are 
frequency modulated by the audio input to create the 
sensation of hearing in the person whose head is irradi- 
ated. 
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1 
HEARING SYSTEM 


This invention relates to a hearing system for human 
beings in which high frequency electromagnetic energy 
is projected through the air to the head of a human 
being and the electromagnetic energy is modulated to 
create signals that can be discerned by the human being 
regardless of the hearing ability of the person. 


THE PRIOR ART 


Various types of apparatus and modes of application 
have been proposed and tried to inject intelligible 
sounds into the heads of human beings. Some of these 
have been devised to simulate speech and other sounds 
in deaf persons and other systems have been used to 
inject intelligible signals in persons of good hearing, but 
bypassing the normal human hearing organs. 

USS. Pat. No. 3,629,521 issued Dec. 21, 1971 describes 
the use of a pair of electrodes applied to a person’s head 
to inject speech into the head of a deaf person. An oscil- 
lator creates a carrier in the range of 18 to 36 KHz that 
is amplitude modulated by a microphone. 

Science magazine volume 181, page 356 describes a 
hearing system utilizing a radio frequency carrier of 
1.245 GHz delivered through the air by means of a 
waveguide and horn antenna. The carrier was pulsed at 
the rate of 50 pulses per second. The human test subject 
reported a buzzing sound and the intensity varied with 
the peak power. 

Similar methods of creating “clicks” inside the 
human head are reported in I.E.E.E. Transactions of 
Biomedical Engineering, volume BME 25, No. 3, May 
1978. 

The transmission of intelligible speech by audio mod- 
ulated Microwave is described in the book Microwave 
Auditory Effects and Applications by James C. Lin 
1978 publisher Charles C. Thomas. 


BRIEF SUMMARY OF THE INVENTION 
I have discovered that a pulsed signal on a radio 
frequency carrier of about 1,000 megahertz (1000 MHz) 
is effective in creating intelligible signals inside the head 


of a person if this electromagnetic (EM) energy is pro- * 


jected through the air to the head of the person. Intelli- 
gible signals are applied to the carrier by microphone or 
other audio source and I cause the bursts to be fre- 
quency modulated. The bursts are composed of a group 
of pulses. The pulses are carefully selected for peak 
strength and pulse width. Various objects, advantages 
and features of the invention will be apparent in the 
specification and claims. 


BRIEF DESCRIPTION OF THE DRAWINGS 


In the drawings forming an integral part of this speci- 
fication: 

FIG. 1 is a block diagram of the system of the inven- 
tion. 

FIG. 2 is a diagram of an audio wave which is the 
input to be perceived by the recipient. 

FIG. 3 is a diagram on the same time coordinate as 
FIG. 2 showing bursts that are frequency modulated by 
the wave form of FIG. 2. 

FIG. 4 shows, on an enlarged time coordinate, that 
each vertical line depicted in FIG. 3 is a burst of pulses. 
(A burst is a group of pulses). 
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2 
FIG. 5 shows, on a further enlarged time coordinate, 
a single continues pulse, Depicted as’a vertical line in 
FIG. 4. 


DETAILED DESCRIPTION OF THE 
INVENTION 


Inasmuch as microwaves can damage human tissue, 
any projected energy must be carefully regulated to 
stay within safe limits. The guideline for 1,000 MHz, set 
by the American Standards Institute, is 3.3 mw/cm2 
(3.3 milliwatts per square centimeter). The apparatus 
described herein must be regulated to stay within this 
upper limit. 

Referring to FIG. 1 a microphone 10 or other genera- 
tor of audio frequencies, delivers its output by wire 11 
to an FM capable pulse generator 12 and by branch 
wire 13 to a comparator 14. The comparator 14 also 
receives a signal from a voltage standard 16. When the 
peak voltage of the audio generator 10 falls below the 
standard 16 the comparator delivers a signal by wire 17 
to the FM capable pulse generator 12 to shut down the 
pulse generator 12. This avoids spurious signals being 
generated. The output of the FM pulse generator 12 is 
delivered by wire 18 to a microwave generator 19 
which delivers its output to the head of a human being 
23. In this fashion the person 23 is radiated with micro- 
waves that are in short bursts. 

The microwave generator 19 operates at a steady 
frequency presently preferred at 1,000 megahertz (1,000 
million). I presently prefer to pulse the microwave en- 
ergy at pulse widths of 10 nanoseconds to | microsec- 
ond. For any one setting of the FM capable generator 
12, this width is fixed. The pulses are arranged in bursts. 
The timing between bursts is controlled by the height of 
the audio envelope above the voltage standard line. In 
addition the bursts are spaced from one another at a 
non-uniform rate of 1 to 100 KHz. This non-uniform 
spacing of bursts is created in the FM capable generator 
12. 


Referring to FIG. 2 there is illustrated an audio wave 
27 generated by the audio input 10 wherein the horizon- 
tal axis is time and the vertical axis is voltage. For illus- 
trative purposes the wave 27 is shown as having a volt- 
age peak 28 on the left part of FIG. 2 and a voltage peak 
29 of the right side of FIG. 2. The voltage standard 16 
of FIG. 1 generates a dc voltage designated at 31 in 
FIG. 2. This standard voltage is preferably at about 
50% of the peak voltage 28. The comparator 14 of FIG. 
1 actuates the FM capable generator 12 only when the 
positive envelope of the audio wave 27 exceeds the 
voltage standard. The negative portions of the audio 
wave are not utilized. 

Referring now to FIG. 3 there is illustrated two 
groups of bursts of microwave energy that are delivered 
by the antenna 22 of FIG. 1 to the head of the person 23. 
FIG. 3 has a horizontal time axis identical to the time 
axis of FIG. 2 and has a vertical axis that in this case 
represents the power of the microwaves from generator 
19. At the left part of FIG. 3 are a plurality of micro- 
wave bursts 32 that occur on the time axis from the 
point of intersection of the standard voltage 31 with the 
positive part of the audio wave 27, designated as the 
time point 33 to time point 34 on FIG. 2. It will be noted 
in FIG. 3 that the bursts 32 are non-uniform in spacing 
and that they are closer together at the time of maxi- 
mum audio voltage 28 and are more spread out toward 
the time points 33 and 34. This is the frequency modula- 
tion effected by the FM pulse generator 12. 
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(57) ABSTRACT 


A modulation process with a fully suppressed carrier and 
input preprocessor filtering to produce an encoded output; 
for amplitude modulation (AM) and audio speech prepro- 
cessor filtering, intelligible subjective sound is produced 
when the encoded signal is demodulated using the RF 
Hearing Effect. Suitable forms of carrier suppressed modu- 
lation include single sideband (SSB) and carrier suppressed 
amplitude modulation (CSAM), with both sidebands 
present. 


11 Claims, 3 Drawing Sheets 


32 


SQUARE ROOT 
PROCESSOR 


1 


SPHERICAL 
DEMODULATOR 


ACOUSTIC 
BRAIN 


US 6,587,729 B2 


1 
APPARATUS FOR AUDIBLY 
COMMUNICATING SPEECH USING THE 
RADIO FREQUENCY HEARING EFFECT 


This application is a division of U.S. patent application 5 


Ser. No. 08/766,687 filed on Dec. 13, 1996, now US. Pat. 
No. 6,470,214, and claims the benefit of the foregoing filing 
date. 

The invention described herein may be manufactured and 
used by or for the Government for governmental purposes 
without the payment of any royalty thereon. 


BACKGROUND OF THE INVENTION 


‘This invention relates to the modulating of signals on 
carriers, which are transmitted and the signals intelligibly 
recovered, and more particularly, to the modulation of 
speech on a carrier and the intelligible recover of the speech 
by means of the Radio Frequency Hearing Effect. 


The Radio Frequency (“RP”) Hearing Effect was first , 


noticed during World War II as a subjective “click” produced 
by a pulsed radar signal when the transmitted power is above 
a “threshold” level. Below the threshold level, the click 
cannot be heard. 


The discovery of the Radio Frequency Hearing Effect 2s 


suggested that a pulsed RF carrier could be encoded with an 
amplitude modulated (“AM”) envelope. In one approach to 
pulsed carrier modulation, it was assumed that the “click” of 
the pulsed carrier was similar to a data sample and could be 
uscd to synthesize both simple and complex tones such as 
speech. Although pulsed carrier modulation can induce a 
subjective sensation for simple tones, it severely distorts the 
complex waveforms of speech, as has been confirmed 
experimentally. 

‘The presence of this kind of distortion has prevented the 
click process for the encoding of intelligible speech. An 
example is provided by AM sampled data modulation 

Upon demodulation the perceived speech signal has some 
of the envelope characteristics of an audio signal. Conse- 
quently a message can be recognized as speech when a 
listener is pre-advised that speech has been sent. However, 
if the listener does not know the content of the message, the 
audio signal is unintelligible. 

The attempt to use the click process to encode speech has 
been based on the assumption that if simple tones can be 
encoded, speech can be encoded as well, but this is not so. 
A simple tone can contain several distortions and still be 
perceived as a tone whereas the same degree of distortion 
applied to speech renders it unintelligible. 


SUMMARY OF THE INVENTION 


In accomplishing the foregoing and related object the 
invention uses a modulation process with a fully suppressed 


carrier and pre-processor filtering of the input to produce ans 


encoded output. Where amplitude modulation (AM) is 
employed and the pre-processor filtering is of audio speech 
inpul, intelligible subjective sound is produced when the 
encoded signal is demodulated by means of the RF Hearing 
Effect. Suitable forms of carrier suppressed modulation 
include single sideband (SSB) and carrier suppressed ampli- 
tude modulation (CSAM), with both sidebands present. 

The invention further provides for analysis of the RE 
hearing phenomena based on an RI’ to acoustic transducer 
model. Analysis of the model suggests a new modulation 
process which permits the RF Hearing Effect to be used 
following the transmission of encoded specch. 
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In accordance with one aspect of the invention the pre- 
processing of an input speech signal takes place with a filter 
that de-emphasizes the high frequency content of the input 
speech signal. The de-emphasis can provide a signal reduc- 
tion of about 40 dB (decibels) per decade. Further process- 
ing of the speech signal then takes place by adding a bias 
level and taking a root of the predistorted waveform. The 
resultant signal is used to modulated an RF carrier in the AM 
fully suppressed carricr mode, with single or double side- 
bands. 

The modulated RF signal is demodulated by an RF to 
acoustic demodulator that produces an intelligible acoustic 
replication of the original input speech. 

The RP Hearing Effect is explained and analyzed as a 
thermal to acoustic demodulating process. Energy absorp- 
tion in a medium, such as the head, causes mechanical 
expansion and contraction, and thus an acoustic signal. 

When the expansion and contraction take place in the 
head of an animal, the acoustic signal is passed by conduc- 
tion to the inner ear where it is further processed as if it were 
an acoustic signal from the outer ear. 

The RF to Acoustic Demodulator thus has characteristics 
which permit the conversion of the RI’ energy input to an 
acoustic output. 

Accordingly, it is an object of the invention to provide a 
novel technique for the intelligible encoding of signals. A 
related object is to provide for the intelligible encoding of 
speech. 

Another object of the invention is to make use of the 
Radio Frequency (“RF”) Hearing Effect in the intelligible 
demodulation of encoded signals, including speech. 

Still another object of the invention is to suitably encode 
a pulsed RF carricr with an amplitude modulated (*AM”) 
envelope such that the modulation will be intelligibly 
demodulated by means of the RF Hearing Effect. A related 
object is to permit a message to be identified and understood 
as speech when a listener does not know beforehand that the 
message is speech. 

Other aspects of the invention will be come apparent after 
considering, several illustrative embodiments, taken in con- 
junction with the drawings. 


DESCRIPTION OP THE DRAWINGS 


FIG. 1 is a block diagram model of RF to Acoustic 
Demodulation Process making use of the Radio Frequency 
(“RE”) Hearing, Effect; 

FIG. 2 is a spherical demodulator and radiator having a 
specific acoustic impedance for demodulation using the RF 
Hearing Effect; 

FIG. 3 is a diagram illustrating the overall process and 
constituents of the invention; and 

FIG. 4 is an illustrative circuit and wiring diagram for the 
components of FIG. 3. 


DETAINED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 


With reference to the drawings, FIG. 1 illustrates the RF 
to acoustic demodulation process of the invention. Ordi- 
narily an acoustic signal A reaches the outer ear E of the head 
TI and traverses first to the inner ear I and then to the acoustic 
receptors of the brain B. A modulated RF signal, however, 
enters a demodulator D, which is illustratively provided by 
the mass M of the brain, and is approximated, as shown in 
VIG. 2, by a sphere S of radius r in the head HH. The radius 
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(57] ABSTRACT 


A supersonic bone conduction hearing aid that receives 
conventional audiometric frequencies and converts 
them to supersonic frequencies for connection to the 
human sensory system by vibration bone conduction. 
The hearing is believed to use channels of communica- 
tions to the brain that are not normally used for hearing. 
These alternative channels do not deteriorate signifi- 
cantly with age as does the normal hearing channels. 
The supersonic bone conduction frequencies are dis- 
cerned as frequencies in the audiometric range of fre- 
quencies. 
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SUPERSONIC BONE CONDUCTION HEARING 
AID AND METHOD 


This is a division of application Ser. No. 07/358,616, 5 
filed May 30, 1989 now U.S. Pat. No. 4,982,434. 

This invention relates to hearing aids that shift the 
normal hearing frequencies to the supersonic range for 
transfer to the human sensory system by bone conduc- 
tion and the like. 10 

The traditional hearing aid is an air-conduction am- 
plifying system such that a microphone picks up air 
conduction sounds, amplifies them and present them in 
the ear canals as an air conduction signal to the ear 
drum. These type of devices offer a small frequency 15 
range and also offer a small dynamic range of intensity. 

Bone conduction hearing aids have also been devel- 
oped for users where the conventional hearing aid is not 
satisfactory. A bone conduction device is attached to 
the head of the user and the output from a microphone 20 
pick-up is amplified and fed into this device which 
causes bone vibration. These devices operate over a 
small dynamic range and are designed principally for 
individuals whose middle ears could not be surgically 
repaired or for very young children who have abnor- 25 
malities of the middle ear that cannot be surgically 
repaired until they are older. These bone conduction 
devices currently are rarely used. 

Newer technology involves implanting rare earth 
magnets in the temporal bone and a microphone elec- 30 
tronic coil system is used to cause the magnet to vibrate 
producing bone conduction hearing. These devices are 
also rarely used because of the surgery involved in 
drilling out the bone and putting the magnet in. How- 
ever, their fidelity is reported to be very high. 35 

There is no prior art showing the use of supersonic 
frequencies as a bone conducting hearing aid for normal 
hearing frequencies. There has been mention of super- 
sonic frequency detection in the literature but not for 
hearing aids. All known textbooks suggests that hearing 40 
stops at 20,000 hertz. 

The present invention involves transposing air con- 
duction sounds in the conventional or audiometric 
range which is a frequency range of about 100 to about 
10,000 hertz. These frequencies are shifted into the 4: 
supersonic range which are frequencies above 20 kHz 
to about 108 kHz or higher and then transmit these 
supersonic frequencies by bone conduction or the like 
to the human sensory system. The hearing aid may. 
transpose air conduction sound from the speech fre- 50 
quencies to the supersonic ranges in such a fashion that 
noise burst frequency modulated signals and quiet 
bursts that relate to speech frequencies will be shifted 
into the supersonic range. These signals are delivered 
by a bone conduction attachment such as a high fidelity 55 
electrical to vibrator transducer, preferably a piezoelec- 
tric type, functionally connected for bone conduction in 
the head. 

While the inventors do not wish to be bound by any 
specific theory, it is hypothesized that the hearing aid 60 
and method of the present invention is based on a sys- 
tem of hearing quite distinct from normal hearing based 
on air conduction. It utilizes bone conduction and paral- 
lels the primary hearing response of reptiles. In reptiles, 
there is no air conduction hearing, but hearing is medi- 6 
ated via the saccule which, in man, has been considered 
an organ responsible for balance and determining accel- 
eration and movement. In reptiles, this organ is a hear- 
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2 
ing instrument and it possesses hearing potential in am- 
phibia and in fish as well. 

Phylogenetically, in evolution, hearing in fish, am- 
phibia and reptiles is mediated by vibratory frequencies 
that work through vestibular systems. In amphibia, both 
bone and air conducted frequencies impinge on vestibu- 
lar receptors. In reptiles, air conduction hearing is non- 
existent unless transduced via skin or bone to the vestib- 
ular saccule which is the primary hearing organ, as the 
cochlea does not exist. During evolution, as mammals 
evolved from reptiles, therapsids or amphibia, as gait, 
posture and skull evolved, so did the mammalian and 
avian cochlea which took over the role of the saccule as 
the primary hearing organ. The internal ear, or cochlea 
is now the primary mammalian acoustic contact with 
the external environment. The saccule, although 
equipped with the neuro-cortical functional capacity to 
ascertain sound became a back-up system of limited 
value, except for balance and motion detection. The 
awareness of the vestibular developmental role in evo- 
lutionary biology of hearing, was lost as physiologists 
expanded on our understanding of the role of air con- 
duction with clinical emphasis on the physiology and 
pathology of the cochlea. Otolaryngologists, audiome- 
trists, speech therapists, psychologists and physiologists 
look upon the saccule and utricular systems as acceler- 
ometers or motion detectors. The residual role of the 
saccule and vestibule in hearing perception is lost to 
current knowledge. 

The hearing aid of the invention is believed to utilize 
direct bone transmission to the saccule and this enables 
hearing to be maintained via a system independent of air 
conduction and the inner ear although integrated with 
the air conduction system. 

This provides a new device for allowing the nerve 
deaf to hear, but in addition, provides an alternative 
source of informational transfer independent of sounds 
moving through air. The sound is transmitted directly 
to the bones of the skull, and utilizes frequencies that are 
perceived by the saccule and not by the inner ear. 

Apart from improving hearing in auditory nerve 
damaged users or hearing of those users suffering air 
conduction defects, this also permits the perfection of 
echo location devices for the blind that should perform 
better than those currently under development. 

For echo location, dual electrical to vibration trans- 


* ducers are placed on separate designated locations on 


the cranium to provide stimulation to the saccules of 
each vestibule. This permits localized discernable sig- 
nals returning from solid objects to enable the user to 
judge speed, distance and direction. 

The echo location aspects of the invention are based 
on a determination that in the audiometric frequencies 
of 100 to 10,000 hertz the attenuation across the skull 
from one ear to the other is only in the range of zero to 
20 decibels (dB) and even in the ultrasonic range of 10 
to 20 kilohertz, there is only approximately 40 dB atten- 
uation. However, in the supersonic range of over 20,000 
hertz, the attenuation factor goes up and reaches 80 dB. 
Thus, when an audiometric tone is presented to one side 
of the skull, the propagation wave reaches the other 
side with little loss of energy, therefore, making echo 
location more difficult. However, in the supersonic 
range utilized by the present invention, there is a great 
loss of energy so that the hearing aid on one side can be 
distinguished from the hearing aid on the other side to 
give a far better capability at echo location both as to 
distance and direction. Bone conduction signals propa- 
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(57] ABSTRACT 


A pulsed oscillator or transmitter supplies energy to a 
pair of insulated electrodes mounted on a person’s 
neck. The transmitter produces pulses of intensity 
greater than a predetermined threshold value and of a 
width and rate so as to produce the sensation of hear- 
ing without use of the auditory canal thereby provid- 
ing a hearing system enabling otherwise deaf people to 
hear. 
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[57] ABSTRACT 


A method of conditioning a person’s unconscious mind 
in order to effect a desired change in the person’s behav- 
ior which does not require the services of a trained 
therapist. Instead the person to be treated views a pro- 
gram of video pictures appearing on a screen. The pro- 
gram as viewed by the person’s unconscious mind acts 
to condition the person’s thought patterns in a manner 
which alters that person’s behavior in a positive way. 
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METHOD OF CHANGING A PERSON'S 
BEHAVIOR 


BACKGROUND OF THE INVENTION 


The present invention relates to methods for condi- 
tioning a person’s unconscious thought patterns by hav- 
ing the person view a program of video pictures pro- 
jected upon a screen in order to alter that person’s be- 
havior. 

It is well established in medicine and science that the 
human mind operates on two planes, the conscious and 
the unconscious. That part of the human mind used for 


reasoning and communicating with full awareness by 1 


the individual and which also controls voluntary behav- 
ior such as talking and walking is called the conscious 
mind. The unconscious mind, sometimes referred to as 
the subconscious, controls those functions which take 
place without the person’s awareness such as heartbeat, 
breathing, glandular action, and such involuntary reac- 
tions as appetite, tension and pain. 

Hypnosis was one of the first techniques used to 
reach a person’s unconscious mind. In the late 1800's 
hypnosis was used to trigger the release of the endor- 
phins, an opiate-like substance manufactured and stored 
within the brain, to serve as anesthesia during surgery. 
More recently, hypnosis has been used to effect appetite 
control, smoking abatement, reduction of stress and 
depression, and painless childbirth. During the first half 
of the 1900’s Dr. Milton Erickson introduced the use of 
structured linguistic patterns in hypnotic therapy. 

In the early 1970's Richard Bandler and John Grin- 
dler pioneered neuro-linguistic programming in which 
the therapist auditorially (by voice) tells the patient to 
complete a certain mental exercise in his mind’s eye in 
order to bring about behavioral change at the uncon- 
scious and conscious levels of the patient’s mind. 

Both hypnosis and neuro-linguistic programming are 
methods of conditioning a person’s thought processes 
through sounds transmitted by voice. 

Another method of affecting an individual’s uncon- 
scious thought processes is subliminal suggestion. 
Audio subliminals consist of a human voice repeating 
auditory suggestions over and over, and the voice is 
“covered over” by a sound such as ocean waves which 
is the only sound the conscious mind hears. But the 
unconscious hears the voiced suggestions. Video sub- 
liminals inject written messages (such as “buy pop- 
corn”) at a rate of about one frame per second into a 
moving picture film. There are 24 frames per second in 
the standard movie or video and thus the subliminal 
message registers only on the unconscious mind. One 
suggested use of video subliminal suggestion is set forth 
in U.S. Pat. No. 3,278,676 granted Oct. 11, 1966. 

Suggestions have also been made to use visual dis- 
plays projected upon a screen as an addition to audio 
signals, electric shock signals or other sensory messages 
to assist a person to build up an aversion to an undesir- 
able habit. One such suggestion is set forth in U.S. Pat. 
No. 3,782,006 granted Jan. 1, 1974. 


SUMMARY OF THE INVENTION 


Most prior methods intended to reach a person’s 
unconscious mind in order to effect a desired change in 
the person’s habits require a trained therapist—a hypno- 
tist or psychologist—to administer the program. Thus 
such methods are both expensive and limited by the 
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number of specially trained therapists available to ad- 
minister the programs. 

I have invented a unique method for conditioning a 
person’s unconscious mind in order to effect a desired 
change in the person’s behavior which does not require 
a trained therapist. Instead, the person to be treated 
views a program of video pictures projected upon a 
screen. Although the pictures appearing on the screen 
are viewed by the person’s conscious as well as uncon- 
scious mind, the program’s images as viewed act to 
condition the person’s unconscious thought patterns in a 
way which serves to alter that person’s behavior. 

Since it is usually a picture or image within a person’s 
mind that creates the behavior and feeling a person will 
experience, my method programs the person’s mind so 
that certain undesirable mental images in that person’s 
conscious and/or unconscious mind (at the time of 
treatment and thereafter) will be automatically ex- 
changed in the mind for a desirable mental image. When 
the mind thus exchanges mental images that person will 
experience a positive change in feelings and behavior. 

My method of video programming uses two related 
but different techniques that I have named the Flash 
and the Chop, which are preferably viewed in sequence 
by the person being programmed. 

The Flash is designed to set up new stimulus-reponse 
patterns in the brain. The person viewing the sequences 
of the Flash has his or her mind programmed to auto- 
matically replace a specific undesirable image when it 
appears with a desirable image. For example, should a 
stressful thought or mental image come into the per- 
son’s mind, it will trigger a relaxing thought or a mental 
image of a relaxing scene. 

By lengthy experimentation, I have determined the 
time of exposure and sequence of the scenes which 
comprise the Flash and which give it its power to pro- 
gram the human mind. The exact number of times the 
Flash is repeated will depend upon the nature of the 
rogram. 

Basically, the sequence of views comprising the Flash 
includes two different pictures which I have named the 
cue picture and the outcome picture. The cue picture is 
a picture or image which may be either still or moving 
and which stimulates in the mind of the viewer an unde- 
sirable behavioral response. The outcome picture trig- 
gers a desired response. 

The Flash comprises the following sequence of 
views: 

1. Start with the cue picture in bright color, focused 
sharply and as large as possible. Hold the cue picture on 
the screen for a few seconds. 

2. If the cue picture is a movie, have the movie go still 
and have the picture slowly recede (move away) gradu- 
ally appearing smaller. 

3. After a few seconds of the picture moving away, 
have the picture go from color to black and white. 

4. After a few more seconds of the picture moving 
away, blur the picture. 

5. After a few more seconds, the black and white 
blurred cue picture disappears by receding into the 
center of the screen. 

6. Slowly bring the outcome picture into view from 
the same spot where the cue picture disappeared. The 
picture is still, small, blurred and in black and white but 
gradually gets larger and becomes sharply focused. 

7. After a few more seconds, the picture gets larger 
and appears in color. 
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[57] ABSTRACT 


A method of behavior modification involves having a patient 
view supraliminal video messages superimposed upon an 
underlying video presentation. The video messages incor- 
porate messages wherein at least some of the messages link 
a desired modified behavior to positive feelings of the 
patient. A supraliminal message generator and superimposer 
iteratively selects individual messages for display from the 
sequence of messages. decompressing the messages as 
required, and places the selected messages in a buffer 
memory of a video generation device. A processor of the 
supraliminal message generator and superimposer then 
fades the sclected message from an invisible level to a 
visible level on the video display, and then fades the selected 
message from the visible level back to the invisible level. 
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[57] ABSTRACT 


An apparatus for controlling an animal wherein the animal 
receives a control stimulus of the release of a substance 
having an adverse effect upon the animal as a corrective 
measure. The apparatus includes a transmitter for producing 
a transmitted field, and a releasable collar for attaching to the 
neck of the animal. The collar includes a receiver for 
recciving the transmitted field and for producing a received 
signal, a control circuit for determining when the received 
signal indicates that the animal requires a corrective measure 
and for producing a control signal, a container for containing 
the substance having an adverse effect upon the animal, and 
a mechanism for releasing the substance from the container 
into the presence of the animal upon the production of the 
control signal by the control circuit. In use, the transmitter 
is set to produce the transmitted field and the collar is 
attached to the neck of the animal. As the animal moves 
about, the receiver in the collar receives the transmitted field 
and produces a received signal. The control circuit deter- 
mines when the received signal indicates that the animal 
requires a corrective measure. A control signal is produced 
by the control circuit when the determination is made that 
the animal requires a corrective measure. Upon the produc- 
tion of the control signal, the substance having an adverse 
effect upon the animal is released from the container and into 
the presence of the animal. 
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(57) ABSTRACT 

Behavior modification of a human subject takes place under 
hypnosis, when the subject is in a relaxed state, A machine 
plays back a video or audio recording, during which the 
subject is instructed to activate a device to create a percep- 
tible stimulation which is linked, through the hypnosis, with 
a visualization of enhanced or improved performance. After 
the hypnosis, the user can reactivate the device at will, 
whenever the improved performance, such as an improved 
sporting performance, is desired. ‘This will again create the 
perceptible stimulation and thus induce the required visual- 
ization. 
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1 
BEHAVIOR MODIFICATION 


‘The present invention relates to behaviour modification 
in human subjects, and particularly, but not exclusively, to 
performance enhancement. 

There are many situations in which the enhancement of 
human performance is important or desirable. lor instance, 
many sportsmen wish to be able to enhance their perfor- 
mance in order to achieve greater success, but without 
making use of performance-enhancing drugs or other arti- 
ficial aids which would infringe rules applicable to their 
sport or activity. Other desirable types of behaviour modi- 
fication include overcoming phobias, fear, stress, road rage, 
insomnia, hypochondria and the like. 

‘The present invention provides a method of behaviour 
modification of a human subject, in which a visualisation 
programme is undertaken by the subject under hypnosis and 
in association with a perceptible stimulation provided by 
stimulation means, the visualisation programme being so 
arranged as to enable the subject thereafter, in response to 
the perceptible stimulation, to visualise modified behaviour. 

Preferably the method enhances performance. 

The stimulation means is preferably adapted to be acti- 
vated by the subject, and may be portable. Preferably the 
stimulation means may be carried or worn by the subject. 
The stimulation means may provide a stimulation which is 
perceptible by a part of the subject’s body against which the 
stimulation means is worn or by which the stimulation 
means is carried or activated. The stimulation means may 
provide tactile or audible stimulation, such as noise, 
vibration, mechanical pulses or heat, or any other form of 
perceptible stimulation, such as trans-dermal, visual, smell, 
inhalation etc. 

The hypnosis may be self-induced or induced externally. 

Preferably the visualisation programme includes an 
induction phase to induce hypnosis, and one or more of the 
following components: 

an ego boosting phase in which the subject is motivated; 

a visualisation phase in which modified behaviour is 

visualised; 

an anchoring phase in which a visualisation is anchored to 

the aforesaid perceptible stimulation; and 

a trial phase in which the stimulation means is activated 

while under hypnosis to recreate a visualisation previ- 
ously imparted. 

Preferably the visualisation programme is pre-recorded, 
such as by audio or video recording. 

The invention also provides stimulation apparatus for use 
in a method of modifying the behaviour of a human subject, 
comprising attachment means by which the apparatus may 
be attached to the body of the subject, and stimulation means 
operable to provide a stimulation which is perceptible to the 
subject. 

The stimulation means is preferably adapted to be acti- 
vated by the subject, and may be portable. Preferably the 
stimulation means may be carried or worn by the subject. 
The stimulation means may provide a stimulation which is 
perceptible by a part of the subject's body against which the 
stimulation means is worn or by which the stimulation 
means is carried or activated, The stimulation means may 
provide tactile or audible stimulation, such as noise, 
vibration, mechanical pulses or heat. 

Preferably the stimulation means are mechanical or elec- 
trical and may be powered by electrical, mechanical, chemi- 
cal or solar power means. 

The attachment means may comprise a strap and/or 
adhesive means. 


10 


15 


20 


25 


30 


50 


55 


60 


2 


‘The invention also provides apparatus for behaviour 
modification, such as performance enhancement, compris- 
ing a pre-recorded visualisation programme which, in use, 
induces hypnosis in a human subject, and stimulation means 
operable to provide a perceptible stimulation to the human 
subject, the visualisation programme being so arranged as to 
enable the subject thereafter, in response to the perceptible 
stimulation, to visualise modified behaviour. 

Preferably the stimulation means is in accordance with 
one or more definitions of the preceding aspects of the 
invention. 

Preferably the visualisation programme includes an 
induction phase to induce hypnosis, and one or more of the 
following components: 

an ego boosting phase in which the subject is motivated; 

a visualisation phase in which modified behaviour is 

visualised; 

an anchoring phase in which a visualisation is anchored to 

the aforesaid perceptible stimulation; and 

a trial phase in which the stimulation means is activated 

while under hypnosis to recreate a visualisation previ- 
ously imparted. 

In a further aspect, the invention provides a method of 
using the apparatus of any of the definitions of the previous 
aspect of the invention, in which a subject plays back the 
pre-recorded visualisation programme while exposed to 
operation of the stimulation means, and wherein the stimu- 
lation means is operated by choice by the subject after the 
visualisation programme has been completed, to re-create, in 
response to the perceptible stimulation, a visualisation of 
modified behaviour. 

Examples of the present invention will now be described 
in more detail, by way of example only and with reference 
to the accompanying drawings, in which: 

FIG. 1 is a schematic diagram showing a subject under 
hypnosis in accordance with the invention; and 

FIG. 2 is a schematic drawing of a stimulation means for 
use in accordance with the invention. 

FIG, 1 shows a human subject 10 undergoing hypnosis in 
accordance with the present invention. The hypnosis may be 
self-induced or externally induced. The subject 10 is in a 
relaxed state, shown as lying down, preferably in quiet 
surroundings which may have subdued lighting, The subject 
10 is near a machine 12 which can play back a video or audio 
recording shown schematically as a cassette 14. The cassette 
14 is placed into the machine 12 (indicated schematically by 
the arrow 16) and the programme pre-recorded on the tape 
is then played back. It is to be appreciated that the recording 
medium could be any convenient medium, including 
software, tape, optical or other storage medium. 

During playback, the subject 10 is exposed to operation of 
stimulation apparatus 18 shown generally in FIG. 2. The 
apparatus 18 has attachment means 20, shown as a strap, by 
which the apparatus may be attached to the body of the 
subject 10, such as by strapping the apparatus around the 
wrist of the subject. The strap 20 carries a capsule 22, 
preferably sealed against ingress of water, dirt cte. for 
longevity. Within the capsule 22, there is a power source 24 
such as a battery, solar cell, chemical cell or electrical or 
mechanical power source. This may be renewable or not 
according to the desired longevity of the device and the 
capacity of the power source. It is envisaged that a small 
battery could provide adequate power for many months of 
normal use, in which case it is envisaged that replenishing 
the battery would not be necessary, but arrangements could 
be made for replacing the battery or replenished the power 
source, if appropriate. 
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[57] ABSTRACT 


A therapeutic behavior modification program, compliance 
monitoring and feedback system includes a server-based 
relational database and one or more microprocessors clec- 
tronically coupled to the server. The system enables devel- 
opment of a therapeutic behavior modification program 
having a series of milestones for an individual to achieve 
lifestyle changes necessary to maintain his or her health or 
recover from ailments or medical procedures. The program 
may be modified by a physician or trained case advisor prior 
to implementation. The system monitors the individual's 
compliance with the program by prompting the individual to 
enter health-related data, correlating the individual's entered 
data with the milestones in the behavior modification pro- 
gram and gencrating compliance data indicative of the 
individual’s progress toward achievement of the program 
milestones. lhe system also includes an integrated system of 
graphical system interfaces for motivating the individual to 
comply with the program. Through the interfaces, the indi- 
vidual can access the database to review the compliance data 
and obtain health information from a remote source such as 
selected sites on the Internet. The system also provides an 
electronic calendar integrated with the behavior modifica- 
tion program for signaling the individual to take action 
pursuant to the behavior modification program in which the 
calendar accesses the relational database and integrates 
requirements of the program with the individual’s daily 
schedule, and an electronic journal for enabling the indi- 
vidual to enter personal health-related information into the 
system on a regular basis. In addition, the system includes an 
electronic meeting room for linking the individual to a 
plurality of other individuals having related behavior modi- 
fication programs for facilitating group pecr support sessions 
for compliance with the program. The system enables moti- 
vational media presentations to be made to the individuals in 
the electronic meeting room as part of the group support 
session to facilitate interactive group discussion about the 
presentations. The entire system is designed around a com- 
munity of support motif including a graphical electronic 
navigator operable by the individual to control the micro- 
processor for accessing different parts of the system. 
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The present invention is directed to means for auxil- 
iary hearing communication, useful for improving hear- 
ing, for example, and relates more specifically to novel 
and improved arrangements for auxiliary hearing com- 
munications by effecting the transmission of sound sig- 
nals through the dental structure and facial nervous sys- 
tem of the user. 

In the normal human hearing system, sound waves 
travelling through the air or through the bone structure 
are received in the ear and are transmitted, in a more 
or less mechanical manner, to the organ of Corti, which 


acts asa transducer to convert mechanical vibrations into 2 


electrical signals in the nervous system. These électrical 
are transmitted to the auditory centers of the 
brain and there give rise to sensations of sound. 

In cases where hearing ability is subnormal, for ex- 
ample, it is frequently possible and desirable to employ 
a hearing aid to assist in carrying out the func- 
tions of the hearing system. All such hearing aids, inso- 
far as we are aware, function as-amplifiers of sound waves 
travelling through the air and/or through the bone struc- 
ture. And, while these devices may operate satisfactorily 
where the hearing deficiencies are substantially of a me- 
chanical nature, there are certain hearing defects which 
are not correctible by mere amplification. For example, 
in cases of impairment or destruction of the organ of 
Corti, the system may be unable to translate the mechani- 
cal vibrations of sound into the proper electrical signals 
for transmissions to the.auditory centers. In such cases 
mere amplification of the sound waves cannot give rise 
to sensations of sound in the brain. 

Although, the normal facility for hearing in the human 
body is the above described system, which may be re- 
ferred to asthe car system, there is present in the human 
body a second, dormant system, referred to herein as the 
facial system, which, if properly energized, will effect the 
transmission of signals to appropriate areas of the brain, 
sometimes referred to herein as auditory centers, to give 
rise to sensations of sound. The facial system, although 
coupled to the organ of Corti, is substantially parallel 
to the normal car system, at least to the extent of having 
a branch bypassing the organ of Corti and apparently ex- 
tending up to the point where signals are transmitted 
through the labyrinthine and auditory nuclei to the audi- 
tory centers. Substantially normal hearing is thus pos- 
sible, even by persons whose normal or ear system has 
been substantially impaired or destroyed, upon proper 
energization of the facial system. Accordingly, the pres- 
ent invention, in its broadest aspects, provides a novel 
and wholly practical arrangement for artificially exciting 
or energizing the facial hearing system in the human 
body, to the end that substantially normal sensations of 
hearing may bo realized by persons utilizing the inven- 
tion, even though such persons may have substantial de- 
fects in their normal hearing systems. 

In the facial hearing system of the human body there 
are included, as receptor elements, free nerve endings, 
such as those found in the teeth, sinuses and temporo- 
mandibular area. That is, these nerve endings, properly 
excited, are capable of transmitting the desired signals to 
the auditory centers. of the brain. Accordingly, one of 
the more specific aspects of the invention resides in the 
aiding of hearing by, and in the provision of means for, 
controllably artificially exciting or stimulating the nerve 
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endings of the facial system, to the end that signals capa- 
ble of producing sound sensations are transmitted through 
the facial system to the auditory centers of the brain. In 
its most advantageous and practical form, the device of 
the invention comprises means, in the form of a dental 
prosthetic device, for imparting or transmitting to viable 
nerves of a tooth electrical signals which, when trans- 
mitted to the brain, will give rise to sound sensations. 
Advantageously, the device or means of the invention 
comprises an element applied to a viable tooth, for re- 
ceiving electromagnetic signals at radio frequency, and 
a transducer element coupled with the receiving element 
and with live nerve endings of the tooth for converting 
the electromagnetic signals to electric signals at audio 
frequency, and imparting the electrical signals to the 
nerve endings of the tooth for transmission to the brain. 

In one practical form of the invention, a dental pros- 
thetic device as described in the foregoing paragraph is 
utilized in combination with means, such as a micro- 
phone and radio transmitter positioned on or about the 
body of the user, for receiving sounds at audio frequency 
and translating such sound into electromagnetic energy at 
radio frequency for transmission to the receiving element 
of the prosthetic device. The prosthetic device, receiv- 
ing the electromagnetic signals, translates or converts such 
signals to appropriate audio frequency clectrical signals 
which are transmitted through the facial nervous system 
to the brain. The signals thus transmitted are of such 
a character as to provide the sensation of the sounds 
transmitted audibly to the microphone, so that the user 
of the device is able to hear as though through the regular 
ear system. 

Where necessary or desirable, suitable arrangements 
may be provided for the amplification of the radio fre- 
quency electromagnetic signals. To this end, an auxil- 
iary dental prosthetic device may be provided, which 
takes the form of a crystal diode receiver tuned sharply 
to the frequency of the transmitting set. Such an ampli- 
fying device may be housed in an enclosure having the 
form of a false tooth or a plurality of false tecth advan- 
tageously positioned immediately adjacent the viable tooth 
containing the transducer element. 

In some advantageous forms of the invention, an ele- 
ment positioned in electrical contact with nerve endings 
of a tooth has piezoelectric properties and functions not 
only to impart the desirable electrical signals but to agi- 
tate the enrve endings and render them highly responsive 
to the electrical signals. This form of the invention may 
best be utilized in conjunction with an auxiliary prosthetic 
device housing a crystal diode receiver, since rectifying 


.functions may be carried out by the receiver. 


For a better understanding of the invention, reference 
should be made to the following detailed description and 
to the accompanying drawings, in which: 

FIG. 1 is a simplified, diagrammatic representation of 
beer ear and facial hearing systems found in the human 

Ys 
FIG. 2 is an enlarged representation of a viable tooth 


’ incorporating, as an insert, means for receiving radio 


70 


frequency signals and for converting such signals to audio 
frequency electrical signals capable of producing sensa- 
tions of sound in the brain; 

FIG. 3 is.an enlarged representation of a combination 
dental prosthetic device, including crystal diode ampli- 
fier means and means for converting amplified radio fre- 
quency signals to audio frequency electrical signals; and 

FIG. 4 is a simplified, diagrammatic representation of 
a complete hearing aid system incorporating means of 
FIGS, 2 and 3. 

Referring now to the drawing, and initially to FIG. 1 
thereof, the normal or ear system for hearing in the 
human body is represented by the left hand column, 
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The present invention relates to electronic hearing 
systems arranged for direct application to the nervous 
system of the human body, and is directed more particu- 
larly to specific improvement in the hearing system de- 
scribed and claimed in our prior United States Patent 
No. 2,995,633, granted August 8, 1961. 

In the novel hearing system described and claimed 
in our before-mentioned patent, the sensation of hearing 
is induced in a human subject by applying modulated 
electrical signals to viable nerves of the facial system 
of the human subject, the “facial system” being a rela- 
tively specific network of nerves confined to facial areas 
of the human body and defined in more precise detail 
in our patent. ‘The present invention, as its primary ob- 
jective, provides an improved, highly simplified and whol- 
ly effective arrangement of physical and electrical com- 
ponents, enabling the system of our prior patent to be 
carried out in a highly reliable manner, at a minimum 
of cost and with components of minimum physical bulk. 

A basic discovery incorporated in the system of our 
prior Patent No. 2,995,633 resides in the fact that modu- 
lated electromagnetic (i.e., radio) signals, when applied 
directly to the viable nerves of the facial system, can 
be converted to proper modulated electric signa!s which 
create a sensation of hearing in the human subject. In 
a most practical system for imparting the desired, modu- 
lated signals to the subject, an appliance is mounted on 
a Viable tooth of the subject to receive transmitted radio 
input signals, convert them to usable form and apply the 
usable signals to the viable nerves of the tooth. In ac- 
cordance with the present invention, an extremely sim- 
plified, reliable and economical appliance is provided for 
this purpose, which comprises essentially a piezoelectric 
crystal element, tuned sharply to the carrier frequency 
of the radio transmitter and connected to the negative 
terminal of a detector diode. This appliance is attached 
to the body of the subject in such away that viable 
nerves of the facial system of the user are connected 
through one plate of the crystal to the negative terminal 
of the diode. The positive terminal of the diode is con- 
nected to the body of the subject in such a way as to 
complete an electrical circuit, through the nerve system 
of the subject, to the other plate of the crystal. The 
positive terminal of the diode nced not necessarily be 
connected directly to an area of the facial nerve system 
of the subject, but it is advantageous to so connect the 
appliance, both for practical, physical reasons, and for 
most efficient performance. 

In one of its advantageous forms, the appliance of the 
invention takes the form of a double-tooth bridge, which 
caps adjacent, denuded viable tceth of the subject, with 
connections being made to the viable nerves of each 
tooth to complete the desired circuit arrangements, In 
a second advantageous form, the appliance takes the form 
of a single tooth cap, with the terminals of the elec- 
trical components being connected at one side to viable 
nerves of the tooth and at the other side to viable nerves 
of other areas of the facial system, such as the tongue. 

As a particularly advantageous aspect of the invention, 
the essential components of the appliance, namely, a 
tuned piezoelectric crystal and a simple diode, are ar- 
ranged in a wafer-like arrangement of a practical mini- 
mum physical size, suitable for association with the teeth 
of a human subject. 
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In another specific, advantageous form of the inven- 
tion, a second piezoelectric crystal element having a 
resonance in the audio frequency range, is electrically 
coupled to the positive terminal of the diode and ar- 
ranged in physical and electrical contact with viable 
nerves of the facial system of the subject, in such a way 
that the electrical signals imparted to the nerves are 
accompanicd by physical stimulation of the nerves for 
improved receptivity. 

For a better understanding of the invention, reference 
should be made to the following detailed description 
and to the accompanying drawing, in which: 

FIG. 1 is a simplified, schematic representation of 
one form of the invention; 

FIG, 2 is a simplified, schematic representation of a 
second form of the invention, and 

FiG. 3 is a schematic representation of the theorized 
circuit networks involved in the systems of FIGS. 1 
and 2. 

Referring now to the drawings, and initially to FIG. 1 
thereof, the reference numerals 10, 11 designate viable 
teeth of a human subject which have been “denuded” 
by removal of their enamel covering and exposure of 
their respective nerve endings 12, 13. 

In accordance with the invention, one of the denuded 
teeth, and specifically the tooth designated by the nu- 
meral 16 in the illustration of FIG. 1, has applied to 
the top thereof, in electrical and physical contact with 
the exposed nerve endings 12, a piezocleciric crystal ele- 
ment 14, which may be referred to herein as an R-F 
resonant crystal. The R-F resonant crystal 14, per se, 
may be of a conventional type, being advantageously 
formed of a lead zirconate titanate composition, polar- 
ized with its “plus” side against the nerve endings 12. 
Further, the R-F resonant crystal i4 is designed to be 
resonant over a predetermined, limited range of fre- 
quencies substantially inclusive of the carrier frequencies 
of a radio transmitter 35 associated near the body of 
the subject. Thus, for association with a typical R-F 
transmitter 15 having a carrier frequency on the order 
of four megacycles, the R-F resonant crystal 14 advan- 
tageously is tuned for resonance at or near four mega- 
cycles, 

Connected to the R-F resonant crystal 14, advanta- 
geously by a metal conductor plate 16, is a diode 17, 
which may be a simple semi-conductor device for the 
deteciion of modulated alternating signals. In this re- 
spect, the term “diode” is not intended to be used in a 
limiting sense, but only to describe a non-linear element 
which’ performs a detecting and rectifying function. 

In accordance with one aspect of the invention, the 
diode i7 has its negative terminal connected to the R-F 
resonant crystal 14 through the conductive plate 46. 
Thus, where the diode 17 is a simple semi-conductor de- 
vice, having.a single P-N junction, the N side of the semi- 
conductor is connected to the R-F resonant crystal. The 
Positive or P side of the diode is, in accordance with the 
invention, connected to the body of the subject in such 
a way as to complete an electrical circuit back to the 
nerve system 16 serving the denuded tooth 10. While 
this circuit connection may be accomplished through 
various areas of the body (e.g., a finger) the connection 
advantageously is made to an adjacent, denuded tooth 
11, substantially as shown in FIG. 1. 

In the specific system illustrated in FIG. 1, the con- 
nection of the positive terminal of the diode 17 to the 
denuded tooth il is made through a conductive plate 
19 and a piczoclectric crystal 20, the latter being in di- 
rect contact with the exposed nerve endings £3 of the 
tooth. The crystal element 20, while not necessary in 
a theoretical sense, is advantageous in that the appli- 
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The present invention relates to facilities for use in con- 
junction with the human body for aiding hearing, and is 
directed more specifically to novel and improved arrange- 
ments for aiding hearing by electrical stimulation of the 
facial nerve system. 

In our prior United States Patent No. 2,995,633, grant- 
ed August 8, 1961, there is disclosed a fundamentally 
novel arrangement for assisting the hearing process of 
the human body through electrical stimulation of the 
facial nerve system of a user, employing modulated elec- 
trical signals corresponding to audible sounds. The basic 
discoveries described in our prior patent reside in the 
fact that the facial nerve system of the human body (the 
facial nerve system being a rather specifically defined 
nerve network, as will be described in more detail) is 
receptive to stimulation by electrical signals, correspond- 
ing to audible sounds, in such a way that modulated elec- 
trical signals are transmitted to produce sensations of 
sound equivalent to sounds received by the ear of a per- 
son having normal hearing capabilities. 

Thus, in the normal hearing system of the human body, 
mechanisms in and associated with the ear seem to oper- 
ate essentially as clectromechanical transducers, convert- 
ing the air pressure modulations constituting “sounds” in- 
to corresponding, modulated electrical signals, which are 
transmitted to hearing centers of the brain. It has been 
brought out by our prior discoveries, described in some 
detail in our prior patent, that the nerve network serving 
the ear mechanism is associated with the facial nerve 
system of the human body, which has nerve endings in 
the teeth and in other areas about the face and head, 
the association being such that modulated electrical signals 
of the proper type, applied to receptor nerve endings of 
the facial system in the teeth, bypass some of the usual 
mechanisms of the ear, or work in conjunction with them 
to produce sensations of sound which are largely indis- 
tinguishable from sensations derived through the usual 
hearing facilities. One of the significant consequences of 
the discovery resides in the fact that persons whose nor- 
mal hearing mechanisms have been so damaged as to 
be partially or wholly unresponsive to conventional, essen- 
tially mechanical hearing aids, can be made to receive the 
usual sensations of sound by direct application of modu- 
lated electrical signals to the facial nerve system. 

The present invention is directed specifically to the 
provision of improved facilities for imparting amplitude 
modulated electrical signals, corresponding to audible 
sounds, through the facial nerve system of the human 
body, to produce sensations of sound, with substantial 
fidelity and reliability. In particular, the improvement 
of the present invention resides in the discovery of, and 
the provision of means for applying in a practical way 
the principle of achieving especially advantageous elec- 
trical association between the facial nerve system of the 
body and a signal output appliance, by employing novel 
and improved coupling circuit arrangements. 

In accordance with the invention, a novel and improved 
hearing aid system is provided, which includes a radio 
frequency receiver for receiving transmitted radio fre- 
quency signals and converting them to suitable audio 
modulated signals, the receiver being provided with a 
novel output circuit arrangement which, in conjunction 
with a portion of the facial nerve system to which it is 
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coupled, constitutes a desirable and advantageous circuit, 
The improved arrangement is such that the audio modu- 
lated signals induced in the output circuit of the receiver 
are imparted to the facial nerve system in a desirable 
form, to which the facial nerve system is particularly 
receptive, 

As a specific and significant aspect of the present in- 
vention, the improved audio modulated output circuit 
arrangement for imparting modulated electrical signals 
to the facial nerve system, incorporates -capacitative 
coupling means for connecting a section of nerve “circuit” 
to the output of the radio frequency receiver, which sup- 
Plies audio modulated electrical signals. The capacita- 
tive coupling means, in conjunction with the electrical 
parameters of the nerve “circuit” and the receiver output 
form a particularly advantageous operating circuit, which 
imparts to the nerve circuit the modulated output signals of 
the receiver in a desirable form, to which the facial nerve 
system has been found to be particularly responsive. As 
a result of the improved electrical association between 
the receiving appliance and the facial nerve system, the 
stimulations transmitted to hearing centers are of a form 
productive of particularly sharp and faithful sound sensa- 
tions. 

Although the desired capacitative coupling between the 
receiver output and the nerve circuit may be brought 
about eifectively in a variety of ways, some of which will 
be described with particularity, the most advantageous, 
practical form of capacitative coupling presently known 
involves the use of one or more cup-shaped dental caps, 
which are electrically coupled to viable nerves of or 
normally serving the teeth, in a manner to provide an 
effective and desirable form of electrical capacity at each 
“terminal” of the nerve circuit. 

The physical embodiment of the invention is capable 
of a substantial variety ranging from appliances adapted 
for application externally of the body to systems housed 
entirely within the oral cavity. In its most advan- 
tageous form, the means of the invention includes ele- 
ments mounted on and electrically associated with one 
or more viable teeth of the user. However, provision is 
made for operatively installing an appliance according 
to the invention in the oral cavity of an edentulous per- 
son by incorporating the appliance within the structure 
of the dentures. 

For a better understanding of the invention, reference 
should be made to the following detailed descriptian and 
to the accompanying drawings, in which: 

FIG. 1 is a simplified, schematic representation of an 
elementary form of hearing aid system according to the 
invention; 

FIG. 2 is a simplified, schematic representation of .2 
modification of the system shown in FIG. 1; 

FIG. 3 is a further simplified, schematic representation 
of a circuit equivalent employed :in the system: of the in- 
vention, including a typical circuit equivalent representa- 
tion for a nerve element; 

FIG. 4 is a schematic representation, in more detailed 
form, of a circuit equivalent for a nerve section, as cur- 
rently theorized from. experimental data; 

FIG. 5 is a simplified, schematic representation of a 
modified form of system incorporating the invention; 

FIGS. 6 and 7 are further modified forms of the new 
system, in which circuit coupling appliances are mounted: 
on two viable teeth of the user; 

FIG. 8 is a simplified, schematic representation of 
the circuit equivalent for the systems of FIGS. 5-7; 

FIG. 9 is a simplified, schematic representation of 
a further modified form of the invention adapted specif- 
ically for incorporation into a denture structure; and 

FIG, 10 is a simplified, schematic representation. of a 
circuit equivalent of the system of FIG. 9. 
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METHOD FOR OBTAINING 
NEUROPHYSIOLOGICAL EFFECTS 


BACKGROUND OF THE INVENTION 


The present invention concerns a method and appa- 5 
ratus for obtaining neurophysiological effects by the 
application of electric currents to the central and/or 
peripheral nervous systems of the human body. 

It is known that the application of electrical signals 
at electrodes placed at suitably chosen points on the 
body of a patient is capable of causing various effects 
such as general or local anaesthesia, sleep or relaxion 
of the subject depending on the location of the elec- 
trodes and the parameters defining the signal. 

Among the various types of signals for obtaining such 
results, it has been established that the use of square- 
shaped pulses of suitable amplitude, frequency and pe- 
tiod is particularly effective. 

Such signals, may, however, cause bothersome sec- 
ondary phenomena such as contractures, polarization 2 
or electrolysis effects which could be redhibitory in nu- 
merous Cases. 

With regard to these drawbacks, it has been proposed 
to use for similar applications a complex signal consist- 
ing of a rectified high-frequency signal which is about 2 
100 percent amplitude modulated by low frequency 
square-shaped pulses which in the majority of cases en- 
ables the total elimination of the contractures remain- 
ing when the low frequency pulses shapes a direct cur- 
rent signal instead of the envelope of a rectified high 
frequency signal. 

The effects so obtained are clearly superior to those 
of the former technique. Nevertheless, the rectified 
high-frequency signals modulated by low-frequency 


square-shaped pulses is not entirely satisfactory in all 35 


applications, because they do not enable the complete 
elimination of undesirable phenomena such as local 
electrolysis, disagreeable tingling or other unaccept- 
able reactions necessitating the reduction of the cur- 


rent of the applied signals or the shortening of the 4° 


length of application thereof. 


SUMMARY OF THE INVENTION 


The present invention enables the reduction or even 
the complete elimination of undesirable secondary ef- 
fects by reducing the mean value of the currents ap- 
plied on which the said secondary effects directly de- 
pend, without substantially reducing the desired princi- 
pal neurophysiological effects. 

To this effect, the present invention provides a 
method for obtaining neurophysiological effects on the 
central and/or peripheral nervous systems of a patient, 
comprising positioning electrodes on the body of the 
patient, applying a composite electric signal at the elec- 
trodes formed by the superpositioning of a first and sec- 
ond electric signal, said first electric signal being a rec- 
tified high-frequency carrier modulated in amplitude to 
about 100 percent by substantially square-shaped 
pulses whose duration, amplitude and frequency are 
chosen according to the desired neurophysiological ef- 
fects, the mean value of said first electric signal being 
of a predetermined signal said second signal having a 
relatively white noise spectrum, the sign of the mean 
value of said second electric signal being opposite that 
of the mean value of said first electric signal. 

The white noise constituting the said second signal 
may have a substantially continuous spectrum ranging 
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from | KHz to 60 KHz and preferably between 20 and 
60 KHz. Such a noise signal could be easily obtained by 
means of a gas discharge tube, a semi-conductor or 
other appropriate means. 

As previously indicated, it has been observed 
throughout that the undesirable secondary effects of 
electrophysiological treatment are all the more accen- 
tuated when the average current passing through the 
electrodes applied to the body of the patient is in- 
creased. 

In the method according to the invention, this aver- 
age current intensity, whose value is the algebraic sum 
of the respective mean values of said first and second 
signals, is the difference between these mean values. 

I was surprised to find that the presence of white 
noise which enables the reduction of the overall mean 
current strength, the electrolysis effects and the intoler- 
ance of the body, remains without any detriment to the 
effectiveness of the treatment. It is thought that this 
very advantageous property comes from the fact that 
the relatively continuous spectrum of the white noise 
signal avoids the generation of undesired possibly detri- 
mental discrete beat frequencies from the pulse modu- 
lated carrier and the white noise signal, while being ca- 
pable of bringing about by an appropriate choice of the 
limits of this continuous spectrum complementary neu- 
rophysiological effects resulting in a renforcement.of 
the principal desired effect. . 

According to the intended application, the relative 
proportion of the noise component and the modulated 
high-frequency component may be advantageous be- 
tween one-fourth and one-half in the majority of cases, 
this proportion designating the ratio of the mean cur- 
rent strength of these components. 

The method according to the invention is particularly 
applicable to obtaining neurophysiological effects such 
as relaxation, sleep, general analgesia, local-regional 
anaesthesia, and general anaesthesia. 

Its use is particularly advantageous when the current 
strength of the pulse modulated high-frequency signal 
whose average value is the product of the r.m.s. value 
of the high-frequency carrier by the mark-to-space 
tatio of the square-shaped low-frequency pulses must 
be rather large, as for example in the case of electro- 
analgesia or electro-anaesthesia treatments. 

Also disclosed is a device for carrying out the method 
described above comprising a high-frequency signal 
generator, a low-frequency pulse generator, means for 
modulating the amplitude of the said high-frequency 
signals by the low-frequency pulses, a noise generator 
adapted to generate electric signals having a relatively 
continuous frequency spectrum and mixing means 
adapted to superimpose the modulated high-frequency 
signal generated by said modulation means and the sig- 
nals from the noise generator for providing a composite 
signal with a mean amplitude proportional to the differ- 
ence between the respective mean amplitudes of the 
modulated high-frequency signal and said noise signal. 


Preferably, the apparatus comprises control means 
selectively adjusting certain or all parameters defining 
the composite output signal, i.e., the peak amplitude of 
the modulated high-frequency signal, the amplitude of 
the noise signal, the frequency of the high-frequency 
signal, the length and the spacing of the low frequency 
modulation pukes, as well as the spectrum of the signal 
delivered by the noise generator. 
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[57] ABSTRACT 


A novel method for controlling the nervous system of 
a living organism for therapeutic and research pur- 
poses, among other applications, and an electronic 
system utilized in, and enabling the practice of, the in- 
vented method. Bioelectrical signals generated in 
specifictopological areas of the organism’s nervous 
system, typically areas of the brain, are processed by 
the invented system so as to produce a sensory stimu- 
lus if the system detects the presence or absence, as 
the case may be, of certain characteristics in the wave- 
form patterns of the bioelectrical signals being moni- 
tored. The coincidence of the same or different char- 
acteristics in two or more waveform patterns, or the 
non-coincidence thereof, may be correlated with a 
certain desired condition of the organism’s nervous 
system; likewise, with respect to the coincidence or 
non-coincidence of different characteristics of a single 
waveform pattern. In any event, the sensory stimulus 
provided by the invented system, typically an audio or 
visual stimulus, or combination thereof, is fed back to 
the organism which associates its presence with the 
goal of achieving the desired condition of its nervous 
system. Responding to the stimulus, the organism can 
be trained to control the waveform patterns of the 
monitored bioelectrical signals and thereby, control its 
own nervous system. The results of the coincidence 
function permit results heretofore unobtainable. 


41 Claims, 2 Drawing Figures 
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[57] ABSTRACT 

An audio analgesic unit for use in masking sounds and 
substituting another sound which includes earmuffs to 
be used by a dental patient in which speakers are ar- 
ranged and connected to a patient operated remote 
control unit to control the sound levels and a master 
control unit to override the patient remote control unit 
and operated by an operator, such as a dentist. A beeper 
indicates operation mode change. 


2 Claims, 1 Drawing Figure 
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[57] ABSTRACT 


A digital pulse generator and shift register repetitively 
produce bursts of digital pulses at a first adjustable repe- 
tition frequency. The repetition frequency of the pulses 
in each burst is also adjustable. A pink noise filter accen- 
tuates the lower burst frequency components near 7 hz 
and substantially attenuates all frequency components 
of the bursts above a first cut-off point near 10 Khz. A 
tunable band pass amplifier having a center frequency 
adjustable over a preselected range of frequencies opti- 
mally detectable by the average human ear accentuates 
the pink noise filter output near 2.6 Khz. The tunable 
amplifier drives an audible signal source with noise-like 
pulses of varying amplitudes and frequency compo- 
nents. A low pass amplifier may be connected to the 
pink noise filter to generate a train of pulses having a 
repetition frequency near 7 hz which pulses a light 
source in synchronism with the audible noise-like sig- 
nal, 
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(S7] ABSTRACT 


‘The invention pertains to influencing the nervous system of 
a subject by a weak externally applied magnetic field with a 
frequency near 4% Hz. In a range of amplitudes, such fields 
can excite the 4 sensory resonance, which is the physiologi- 
cal effect involved in “rocking the baby”. ‘The wave form of 
the stimulating magnetic field is restricted by conditions on 
the spectral power density, imposed in order to avoid irri- 
tating the brain and the risk of kindling. The method and 
apparatus can be used by the general public as an aid to 
relaxation, sleep, or arousal, and clinically for the control of 
tremors, seizures, and emotional disorders. 
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MAGNETIC EXCITATION OF SENSORY 
RESONANCES 


BACKGROUND OF THE INVENTION 


‘The human nervous system exhibits a sensitivity to cer- ~ 


tain low-frequency stimuli, as is evident from rocking a baby 
or relaxing in a rocking chair. In both cases, the maximum 
soothing effect is obtained for a periodic motion with a 
frequency near % Hz. The effect is here called “the 4% Hz 
sensory resonance”. In the rocking response, the sensory 
resonance is excited principally by frequency-coded signals 
from the vestibular organ. However, the rocking motion also 
induces body strains, and these are detected by stretch 
receptors such as Ruffini corpuscules in the skin and muscle 
spindles throughout the body. In addition, signals may come 
from cutancous cold and warmth receptors which report skin 
temperature variations caused by relative air currents 
induced by the rocking motion. All these receptors employ 
frequency coding in their sensory function, and it is believed 


that their signals are combined and compared with the * 


vestibular nerve signals in an assessment of the somatic 
state. One may thus expect that the resonance can be excited 
separately not only through the vestibular nerve, but also 
through the other sensory modalities mentioned. ‘This notion 
is supported by the observation that gently stroking of a 
child with a frequency near 4 Hz has a soothing effect as 
well. Appropriate separate stimulation of the other 
frequency-coding sensory receptors mentioned is expected 
to have a similar effect. 


The notion has occurred that frequency-coding sensory ~ 


receplors may perhaps respond to certain artificial 
stimulations, and that such stimulations could be used to 
cause excitation of the % Hz sensory resonance. This indeed 
can been done, by using externally applied weak electric 


& 


fields as the artificial stimulus, as discussed in the U.S. ~ 


patent application Ser. 08/447,394 [1]. Autonomic effects of 
this stimulation have been observed in the form of 
relaxation, drowsiness, sexual excitement, or tonic smilc, 
depending on the precise electric field frequency near 4 Hz 
used. The question whether the effects are perhaps due to the 
direct action of the electric field on the brain has been settled 
by experiments in which localized weak electric fields are 
applied to areas of the skin away from the head; these 
experiments showed the same array of autonomic effects. It 
follows that the electric field acts on certain somatosensory 
nerves. 


A major application of the electric cxitation of the reso- 
nance is scen in the form of a slecping aid. The method can 


further be used by the general public as an aid to relaxation , 


and arousal, and clinically for the control of temmors and 

seizures as well as disorders resulting from malfunctions of 

the autonomic nervous system, such as panic attacks. 
Electric fields are subject to polarization effects that bar 


certain applications. These limitations would be circum- 5 


vented if the excitation could be done by magnetic rather 
than electric fields. It is an object of the present invention to 
provide a method and apparatus for excitation of the % Hz 
sensory resonance by oscillatory magnetic fields. 

An clectromagnetic ficld apparatus for environmental 
control is discussed by Grauvogel in U.S. Pat. No. 3,678, 
337. The apparatus is to re-create indoors the electric and 
magnetic fields that occur naturally out-of-doors, in the 
interest of physical and mental well-being. In advancing this 
notion, Grauvogel overlooks the fact that the earth’s mag- 
netic field is not shielded by buildings; therefore, the mag- 
netic part of his apparatus is superfluous in the context of his 


2 


objective. In Grauvogel’s claims, the field of use is stated as 
“environmental control apparatus”. 

In U.S. Pat. No, 4,197,851 Fellus shows an apparatus for 
emitting high-frequency electromagnetic waves with a low 
intensity such as to avoid significant thermal effects in 
exposed tissuc, employing an “antenna” which is applicd 
closely to the skin via insulation material, in such a manner 
as to conform to body contours. Bentall, in U.S. Pat. No. 
4,611,599 shows an electrical apparatus for influencing a 
metabolic growth characteristic, wherein a radio frequency 
electromagnetic field is applied to a subject at a low power 
level such as not to produce bulk heating of the exposed 
tissue. The high-frequencies used by lellus and by Bentall 
are not suitable for exciting the % Iz sensory resonance. 

A device for influencing subjects by means of pulsed 
electromagnetic fields has been discussed by Lindemann [2]. 
Ilis “Centron” device comprises a square wave generator 
connected to an cquiangular spiral coil with two branches. 
The pulse rate can be chosen from 12 diserete frequencies 
ranging from 1 to 18 Hz. Comments on the workings of the 
spiral coil are given by Lindeman [3] in the context of 
“scalar fields”, a notion that happens to be in conflict with 
modern physics. According to Lindeman [3], the spiral coil 
of the Centron involves “a high degree of interaction 
between the inductance and capacitance, creating what is 
called a scalar”. In spite of the erroneous physical basis 
presented, the Centron device may indced affect the nervous 
system. However, several shortcomings are apparent in the 
design. Virst, the spiral coil is wocfully inefficient and is 
therefore wasteful of electric current, a precious commodity 
in battery-operated devices. It may perhaps be thought that 
the spiral coil design provides localization of the magnetic 
field by clever cancellations, but that is not the case; a 
calculation of the steady asymptotic magnetic field induced 
by the coil shows that the far field is dominated by a dipole. 
Second, the frequency range of the device misses the % Iz 
sensory resonance alltogethcr, and the use of preset discrete 
frequencies hampers exploration of other resonances. Last 
but not least, the fundamental frequencies and some of the 


ao higher harmonics in the square wave produce nuisance 


in 
o 


signals in the brain, and pose a risk of kindling [4] in 
subjects with a disposition to epilepsy. 

It is an object of the present invention to provide an 
efficient battery-powered device for inducing magnetic 
fields for the excitation of the 4% Hz sensory resonance 
without causing irritation to the brain or posing a threat of 
kindling. 

Other devices that emit “scalar” fields for unspecified 
therapeutic purposes are the Teslar watch and the 
MicroHarmonizer, distributed by Tools For Exploration in 
San Rafael, Calif. The Teslar watch emits a pulsed magnetic 
field at a fixed frequency of 7.83 Hertz, and the MicroHar- 
monizer can be switched to either 7.83 Iz or 3.91 Hz. 
Neither device can be tuned to the 4 Iz sensory resonance. 

There is much public concern about the health effects of 
low-frequency electromagnetic fields. In response, govern- 
ments have issued guide lines for manufacturers of elec- 
tronic equipment. Among these, the Swedish MPRII guide 
lines are the strictest in the world. For human exposure to 
low-frequency magnetic fields, MPRII calls for an upper 
limit of 250 oT in the frequency band from 5 Hz to 2 KHz, 
and 25 oT in the band from 2 KHz to 400 KHz. In the topical 
application of localized magnetic fields by coils placed close 


§ to the skin, compliance with the MPRII guidelines may 


require use of a distributed coil, in order to keep the spatial 
maximum of the field from exceeding the MPRII limit. It is 
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PULSATIVE MANIPULATION OF NERVOUS 
SYSTEMS 


Continuation-in-part of application No. 580,346, Dec. 
28, 1995, now USS. Pat. No. 5,800,481, Sep. 1, 1998. 


BACKGROUND OF THE INVENTION 


The invention relates to influencing the nervous system of 
a subject by pulsative stimulation of sensory receptors, 
relying on the mechanisms of sensory resonance and fre- 
quency modulation of spontaneous spike patterns, as dis- 
cussed in U.S. Pat. No. 5,782,874. [1]. In that patent, the 
stimulation is provided by an external electric field applied 
to the skin of the subject. The electric field appears to cause 
a modulation of the spiking patterns of certain cutancous 
receptors, so that a pulsative ficld gives rise to a frequency 
modulation (fm) of the produced spike trains. Afferent 
nerves carry the frequency modulated spike trains to the 
brain, where in certain neural circuits the evoked fm signals 


cause excitation of a resonance with observable physiologi- 2 


cal consequences. One such “sensory resonance” that occurs 
near 4 Hz causes sleepiness, relaxation, a tonic smile, ptosis 
of the eyelids, a tense feeling in the stomach, or sexual 
excitement, depending on the precise pulse frequency used. 
The % Hz sensory resonance can also be excited by mag- 
netic fields, as discussed in U.S. Pat. No. 5,935,054 [2]. 

Another known sensory resonance occurs near 2.4 Iz and 
causes a slowing of certain cortical activities. 


SUMMARY 


Experiments have shown that sensory resonances can be 
exciled by imparting cooling pulses to the skin, when the 
pulse frequency is set to the resonance frequency of the 
sensory resonance, and the pulses have a proper subliminal 
amplitude. ‘The sensory resonance near ¥% Hz causes auto- 
nomic responses characterized by relaxation, sleepiness, 
ptosis of the eyelids, a tonic smile, a “knot” in the stomach, 
or sexual excitement, depending on the precise frequency 
used, The sensory resonance near 2.4 Hz causes slowing of 
certain cortical activities and is indicated by a large increase 
in the time needed to count silently backward from 100 to 
60, with the eyes closed. The described effects occur only if 
the amplitude of the cooling pulses falls in a certain range 
called the effective intensity window. 

The stimulation is thought to involve the following. The 
subliminal pulsative cooling of the skin causes a slight 
frequency modulation (fm) of the spike trains that are 
produced by cutancous thermorceeptors. The spiking is 
transmitted to the brain by afferent nerves that report skin 
temperature. The frequency modulation of the spike train 
from a single thermoreceptor cannot be spotted by the brain, 
because the fm variations in the spike train are swamped by 
the much larger stochastic spiking variations. However, if 
afferents of a large number of affected thermoreceptors 
synapse on a single summing neuron, then the fm variations 
add coherently in the hillock potential, whereas the stochas- 
lic variations largely even oul. Consequently, the signal to 
noise ratio for the fm signal is increased, and the more so the 
larger the skin area exposed to the cooling pulses. The fm 
signal is demodulated by further neural circuitry and the 
resulting signal can cause excitation of a resonance in 
certain subsequent processing circuits. ‘The upper bound of 
the effective intensity window is thought to arise from the 
action of nuisance guarding neural circuits that block sub- 
stantial repeditive nuisance signals from higher processing. 
The lower boundary of the window is simply due to a 
detection threshold. 
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Reliance on periodic frequency modulation of afferent 
spike trains, together with exploitation of the resonance 
phenomenon, leads to a method and apparatus for manipu- 
lation of nervous systems by imparting subliminal cooling 
pulses to the subject’s skin. The invention can be used by the 
general public to induce relaxation, sleep, or sexual 
excitement, and clinically for contro] and perhaps a treat- 
ment of tremors and seizures, as well as autonomic 
disorders, such as panic attacks. 

The cooling pulses may be imparted to the skin by 
convective or conductive means. In the latter case heat is 
extracted from the skin in pulsative fashion by a fast Pelticr 
junction that is placed on the skin, In the convective method, 
cooling is provided through convective and evaporative heat 


> transfer by means of a pulsed air jet aimed at the skin of the 


subject, or alternatively by a device wherein a periodic air 
sink draws atmospheric air past the skin of a nearby subject, 
the periodic air sink being induced by pulsative rising warm 
air plumes produced by a thin resistive wire that is heated by 
current pulses passed by a field effect transistor which is 
controlled by voltage pulses from a generator. 

Using the latter device, the 2.4 Hz sensory resonance has 
been explored, employing the silent count from 100 to 60 as 
a resonance detector. The measured counting times define an 


~ excitation footprint in the plane which has pulse power and 


pulse frequency as coordinates. 

Acompact embodiment is shown in the form of a battery 
powered device, in which the resistive wire and the voltage 
generator are contained in a single small casing. 


DESCRIPTION OF THE DRAWINGS 


FIG. 1 shows a preferred embodiment where pulsative 
cooling of a subject’s skin is achieved by a periodic air flow 
caused by a thermally induced air sink. 

FIG. 2 shows an embodiment where pulsative cooling of 
the subject’s skin is brought about by a fan powered by a 
voltage that is periodically interrupted. 

FIG. 3 shows a voltage generator connected to a heatpatch 
for delivering heat pulses to the skin of a subject. 

FIG. 4 depicts the delivery of heat pulses to the skin of a 
subject by an air jet with a periodic temperature. 

FIG. 5 shows a circuit for producing a chaolic voltage. 

FIG. 6 shows a circuit for generating a complex wave. 

FIG. 7 shows an embodiment where pulsative cooling of 
a subject is obtained with a swiveling fan. 

VIG. 8 shows an embodiment where pulsative cooling of 
a subject is obtained by an air jet that is periodicly deflected 
by vanes. 

FIG. 9 shows the results of experiments for excitation of 
the 2.4 Hz sensory resonance with the device of FIG. 1. 

FIG. 10 depicts an embodiment wherein a thin resistive 
film is used to produce a periodic warm air plume which 
induces a periodic air sink that causes pulsative air flow past 
the subject. 

VIG. 11 shows a Pelticr junction for imparting pulsative 
cooling of a subject’s skin by conduction. 

FIG. 12 shows an embodiment wherein a generator and a 
thin resistive wire are contained in a single small casing. 


DETAILED DESCRIPTION 


In the excitation of sensory resonances by external elec- 
tric [1] or magnetic [2] fields, the fields appear to induce in 
certain receptors a slight frequency modulation of their 
normal spontaneous stochastic spiking. Since cutaneous 
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PULSE VARIABILITY IN ELECTRIC FIELD 
MANIPULATION OF NERVOUS SYSTEMS 


This application is a Continuation-in-Part of Ser. No. 
09/118,505, Jul. 17, 1998, U.S. Pat. No. 6,081,744 which is 
a Continuation-in-Part of Ser. No. 08/788,582, Jan. 24, 
1997, U.S. Pat. No. 5,782,874, which is a Continuation-in- 
Part of Ser. No. 08/447,394, May 23, 1995, abandoned, 
which is a Continuation of Ser, No. 08/068,748, May 28, 
1993, abandoned. 


BACKGROUND OF THE INVENTION 


The invention relates to the stimulation of the nervous 
system of humans by an electric field applied externally to 
the body. A neurological effect of external electric fields has 
been mentioned by Norbert Wiener [1], in discussing the 
bunching of brain waves through nonlinear interactions. The 
electric field was arranged to provide “a direct electrical 
driving of the brain” [1]. Wiener describes the field as set up 
by a 10 Hz alternating voltage of 400 V applicd in a room 
between ceiling and ground. 


Brennan [2] describes an apparatus for alleviating disrup- 
tions in circadian rythms of a mammal, in which an alter- 


nating electric field is applied across the head of the subject. 


The voltage applied to the electrodes is specified as at least 
100 V, and the peak-to-peak value of the electric field as at 
least 590 V/m in free air before deploying the clectrodes 
across the head of the subject. The frequency of the allter- 


nating clectric ficld is in the range from 5 to 40 Hz. Brennan 


States that the method is aimed at subjecting at least part of 
the subject’s brain to an alternating electric field. It should 
be noted that electric polarization of the head causes the field 
strength in the narrow space between electrode and skin to 


be about a factor h/2d larger than the free-air field strength, , 


h being the distance between the electrodes and d the 
spacing between electrode and skin. For h=17 cm and d=5 
mm the factor comes to 17, so that with the specified free-air 
field of at least 590 V/m the field in the gap between 
electrode and skin is at least 10 KV/m peak to peak. 

A device involving a field electrode as well as a contact 
electrode is the “Graham Potentializer” mentioned in Ref. 
[3]. This relaxation device uses motion, light and sound as 
well as an alternating clectric ficld applicd predominantly to 
the head. ‘The contact electrode is a metal bar in Ohmic 
contact with the bare feet of the subject; the field electrode 
is a hemispherical metal headpiece placed several inches 
from the subject’s head. According to the brief description 
in [3], a signal less than 2 V at a frequency of 125 Hz is 


applied between the field electrode and the contact electrode. 


In this configuration the contact electrode supplies to the 
body the current for charging the capacitor formed by the 
field electrode and the apposing skin area. The resulting 
electric field stands predominantly in the space between the 
head piece and the scalp. 

In the three external ficld methods mentioned, viz. Wiener 
[1], Brennan [2], and Graham [3], the clectric ficld is applied 
to the head, and the brain is thereby exposed to polarization 
currents. These currents run through the brain in a broad 
swath, with a distribution influenced by nonuniformities of 
tissue conductivity and permittivity. ‘The scale of the current 
density can be conveniently expressed by the maximum 
value, over the skin of the head, of its component perpen- 
dicular to the local skin. This scale is easily calculated for 
sinusoidal fields as the product of radian frequency, vacuum 
permittivity, and maximum amplitude of the external field 
on the head. Using Brennan’s [2] lowest frequency of 5 Hz, 
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his miniumum required free-air field strength of 590 V/m, 
and the factor 17 estimated above to account for the polar- 
ization of the head by the applied field, the scale of the 
polarization current density in the brain comes to about 280 
pA/cm*. Although such a current density would generally be 
considered very small in electrophysiology, a repetitive 
application at certain critical frequencies and along certain 
paths in the brain may perhaps cause kindling in individuals 
predisposed to epilepsy, and it is therefore deemed too large 
for use by the general public. Conservatively, we consider 
polarization current densitics in the brain with a scale in 
excess of 70 f[A/em* to be substantial. 

It is the object of the present invention to obtain a method 
and apparatus for manipulating the nervous system by 
externally applied electric fields without causing substantial 
polarization current densities in the brain. 

The use of electric fields raises concerns about possible 
health effects. Such concerns have been widely discussed in 
the media in regard to electric power lines and electric 
apparatus [4]. Answering the pertinent questions by objec- 
live research will take time, but meanwhile governments 
have been setting guidelines for safe limits on field 
strengths. At present, the strictest limits of this sort are the 
Swedish MPRII guidelines. Magnetic ficlds are of no con- 
cern here, because the currents involved are so small. 
Ilowever, the clectric field strengthy must be considered, 
since even at low voltages strong electric ficlds can result 
from electrodes placed close to the skin. For fields of 
extremely low frequency the MPRII guidelines limit the 
field strength to 25 V/m in the frequency range from 5 Iz 
to 2 KHz. In the Brennan patent [2] the minimum field 
strength of 590 V/m violates these guidelines by a factor 23; 
when the polarization effects are accounted for, the factor is 
about 400. 

Itis a further object of the present invention to manipulate 
the nervous system by external electric fields that are in 
compliance with the MPRII guidelines. 

Brennan [2] stipulates voltages of at least 100 V, and as 
high as 600 V for his preferred embodiment. Gencration of 
such voltages requires a voltage multiplier stage, if practical 
battery operation is desired. ‘This increases the current drain 
and the size of the generator. The large voltages also raise 
safety concerns. 

It is yet a further object of the present invention to 
manipulate the nervous system by external electric fields, 
using, low voltages that are generated by small and safe 
battery-powered devices with low current consumption. 

The nervous system generally habituates to repetitive 
stimuli. It is still a further object of the present invention to 
manipulate the nervous system by externally applicd clectric 
ficlds in such a manner as to thwart habituation. 


SUMMARY 


Experiments have shown that weak electric ficlds of 
frequency near 4 Hz applied externally to the skin of a 
subject can cause relaxation, doziness, ptosis of the cyclids, 
or sexual excitement, depending on the skin area of appli- 
cation and the precise frequency used. In these experiments 
the electric field was applied predominantly to selected skin 
areas away from the head, thereby avoiding substantial 
polarization current densities in the brain. Apparently, the 
external electric field influences somatosensory or visceral 
afferent nerves, which report the effect to the brain. Although 


S the mechanism whereby the field acts on the afferents is 


unknown, the effect must take the form of a modulation of 
the spiking patterns of the nerves, because the clectric 
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Apparatus and method for remote manipulation of nervous 
systems by the magnetic dipole ficld of a rotating bar 
magnet. Reliance on modulation of spontaneous spiking 
patterns of sensory nerve receptors, and exploitation of a 
resonance mechanism of certain neural circuits, allows the 
use of very weak magnetic fields. This, together with the 
large magnetic moments that can be obtained with a per- 
manent bar magnet, makes it possible to effectively manipu- 
late the nervous system of a subject over a distance of 
several hundred meters, using a small portable battery- 
powered device. The method can be used in law enforce- 
ment for standoff situations. 
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REMOTE MAGNETIC MANIPULATION OF 
NERVOUS SYSTEMS 


Continuation in Part of application Ser. No. 08/486,918, 
Jun. 7, 1995, U.S. Pat. No. 5,935,054. 


BACKGROUND OF THE INVENTION 


The invention relates to stimulation of nerves by pulsed 
magnetic fields. Such fields induce in the body of an exposed 
subject eddy currents that are proportional to their rate of 
change. The currents may cause classical nerve stimulation 
wherein the nerve membrane is depolarized enough for the 
nerve to fire. At low frequencies, such a mechanism requires 
rather large magnetic fields. Fortunately, low-frequency 
magnetic manipulation of the nervous system is possible by 
another mechanism which allows the use of very much 
weaker fields. Instead of relying on causing the firing of 
normally quiescent nerves, the method uses modulation of 
the spiking patterns of spontaneously firing nerves. That this 
can be done with very small tissue clectic ficlds was dis- 
cussed more than four decades ago by C. A. Terzuolo and T. 
Il. Bullock in “Measurement of Imposed Voltage Gradient 
Adequate to Modulate Neuronal Firing”, Proceedings of the 
National Academy of Sciences U.S.A., Physiology, 42, 687 
(1956). The effect can be exploited in magnetic as well as in 
electric stimulation, because the physiological effects of the 
former are solely due to the electric field that is induced by 
the rate of change of the magnetic field, and by the electric 
polarization that occurs as the consequence of the induced 
eddy currents. 

The human nervous system exhibits a sensilivily to cer- 
tain low-frequency stimuli, as is evident from rocking a baby 
or relaxing in a rocking chair. In both cases, the maximum 
soothing, effect is obtaincd for a periodic motion with a 
frequency near % Hz. The effect is here called “the 4% Hz 
sensory resonance”. In the rocking response, the sensory 
resonance is excited principally by frequency-coded signals 
from the vestibular end organ. However, the rocking motion 
also induces body strains, and these are detected by stretch 
receptors residing in the skin and clsewhere in the body. In 
addition, relevant signals may originate from thermal recep- 
tors which report skin temperature fluctuations caused by air 
currents that are induced by the rocking motion. All these 
receptors employ frequency coding in their sensory 
function, and it must be that their signals are combined and 
compared in the brain with the vestibular nerve signals in an 
assessment of the somatic state. One may thus expect that 
the sensory resonance can be excited not only through the 
vestibular nerve, but also separately through the other sen- 
sory modalities mentioned. This notion is supported by the 
observation that gently stroking of a child with a frequency 
near % Iz has a soothing effect. Further support derives 
from the successful excitation of the 4 Hz sensory reso- 
nance by weak external electric fields, as discussed in 
“Mcthod and Apparatus for Manipulating Nervous 
Systems”, U.S. Pat. No. 5,782,874. The % Hz sensory 
resonance involves the autonomic nervous system, and it 
can be used to induce relaxation, sleepiness, or sexual 
excitement, depending, on the precise stimulation frequency 
and the affected afferent nerves. Another sensory resonance 
has been found at about 2.4 Iz; it involves the cortex since 
it can slow the speed of silently counting from 100 to 60, 
with the eyes closed, as discussed in the "874 patent and in 
US. Pat. No. 5,800,481. Por both electric field and thermal 
stimulation, prolonged exposure to fluctuating clectric fields 
near 2.4 Hz has been found to have a sleep-inducing and 
dizzying effect. he same physiological effect is expected 
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for pulsative magnetic stimulation, since electric fields are 
induced in the tissue by the changing magnetic field. When 
using the nerve modulation method, reliance on resonance 
mechanisms further reduces the stimulation strength 
required for manipulating the nervous system. 


SUMMARY 


Oscillatory magnetic fields induce electric fields in 
exposed biological tissue and can therefore act on nerves. 
Considerable tissue electric fields are needed to cause firing 
of otherwise quiescent nerves, but very much smaller ficlds 
suffice for modulation of spontaneous nerve spiking. Still 
weaker fields can be used for exciting resonances in certain 
neural circuits through evoked signals from afferent soma- 
tosensory nerves which carry the modulated spiking patterns 
to the brain. 

It has been found that, in this manner, weak oscillatory 
magnetic fields with an amplitude between 5 femtotesla and 
50 nanotesla can be used for manipulating the human 
nervous system, when the fields are tuned to certain fre- 
quencies near % Iz that cause excitation of sensory reso- 
nances. Observable physiological consequences of the reso- 
nance include ptosis of the eyelids, relaxation, sleepiness, 
and sexual excitement, depending on the precise frequency 
used, and on the location and duration of the magnetic field 
application. 

Both topical and systemic field administration have been 
found effective. For the latter case the field can be produced 
over a considerable distance by a rotating permanent magnet 
that has a large magnetic moment. This makes it possible to 
manipulate a subject’s nervous system over a range of 
several hundred meters, such as to cause relaxation and 
drowsiness. The method can be used in law enforcement for 
standoff situations. 

Simple devices which use a rotating bar magnet are 
disclosed. Multiple rotating bar magnets can be used, and 
the phase angles of the magnets may then be arranged to 
cause constructive interference of the magnetic fields 
induced in the subject. 


DESCRIPTION OF THE DRAWINGS 


FIG. 1 illustrates an embodiment as a non-lethal weapon 
to be used in law enforcement, showing the dipole magnetic 
ficld projected upon a standoff site. 

FIG. 2 shows how the dipole ficld of FIG. 1 has rotated 
in a a short time. 

FIG. 3 illustrates the rotating magnet method of project- 
ing a time-varying dipole field upon a remote subject. 

FIG. 4 shows a drive circuit for the rotating magnet of 
FIG. 3. 

FIG. 5 shows the preferred embodiment wherein the bar 
magnet rotation is caused by coils that induce magnetic 
ficlds which act directly on the bar magnet. 

PIG. 6 illustrates an embodiment for topical application of 
an oscillating magnetic field for the excitation of a sensory 
resonance. 

FIG. 7 shows a multipole coil for the generation of a 
localized magnetic field for topical field administration. 

FIG. 8 shows a near-sine wave generator with automatic 
shutoff, suitable for driving magnetic coils. 


DETAILED DESCRIPTION 


It has been found in our laboratory that a weak oscillatory 
magnetic field can be used to excite the % Hz sensory 
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NERVOUS SYSTEM MANIPULATION BY 
ELECTROMAGNETIC FIELDS FROM 
MONITORS 


BACKGROUND OF THE INVENTION 


The invention relates to the stimulation of the human 
nervous system by an electromagnetic field applied exter- 
nally to the body. A neurological effect of external electric 
fields has been mentioned by Wiener (1958), in a discussion 
of the bunching of brain waves through nonlinear interac- 
tions. The electric field was arranged to provide “a direct 
electrical driving of the brain”. Wiener describes the field as 
set up by a 10 Hz alternating voltage of 400 V applied in a 
room between ceiling and ground. Brennan (1992) describes 
in U.S. Pat. No. 5,169,380 an apparatus for alleviating 
disruptions in circadian rythms of a mammal, in which an 
alternating electric field is applied across the head of the 
subject by two electrodes placed a short distance from the 
skin. 

A device involving a field electrode as well as a contact 
electrode is the “Graham Potentializer” mentioned by 
Hutchison (1991). This relaxation device uses motion, light 
and sound as well as an alternating clectric ficld applied 
mainly to the head. The contact electrode is a metal bar in 
Ohmic contact with the bare feet of the subject, and the field 
electrode is a hemispherical metal headpiece placed several 
inches from the subject's head. 


In these three electric stimulation methods the external 


electric field is applied predominantly to the head, so that 
electric currents are induced in the brain in the physical 
manner governed by electrodynamics. Such currents can be 
largely avoided by applying the field not to the head, but 


rather to skin areas away from the head. Certain cutaneous. , 


receptors may then be stimulated and they would provide a 
signal input into the brain along the natural pathways of 
afferent nerves. It has been found that, indeed, physiological 
effects can be induced in this manner by very weak electric 
fields, if they are pulsed with a frequency near 4% Hz. The 
observed effects include ptosis of the eyelids, relaxation, 
drowziness, the feeling of pressure at a centered spot on the 
lower edge of the brow, sccing moving patterns of dark 
purple and greenish yellow with the eyes closed, a tonic 
smile, a tense feeling in the stomach, sudden loose stool, and 
sexual excitement, depending on the precise frequency used, 
and the skin areca to which the ficld is applied. The sharp 
frequency dependence suggests involvement of a resonance 
mechanism. 


It has been found that the resonance can be excited not 5 


only by externally applied pulsed electric fields, as discussed 
in U.S. Pat. Nos. 5,782,874, 5,899,922, 6,081,744, and 
6,167,304, but also by pulsed magnetic ficlds, as described 
in U.S. Pat. Nos. 5,935,054 and 6,238,333, by weak heat 


pulses applied to the skin, as discussed in U.S. Pat. Nos. ss 


5,800,481 and 6,091,994, and by subliminal acoustic pulses, 
as described in U.S. Pat. No. 6,017,302. Since the resonance 
is excited through sensory pathways, it is called a sensory 
resonance. In addition to the resonance near % Iz, a sensory 
resonance has been found near 2.4 IIz. The latter is char- 
acterized by the slowing of certain cortical processes, as 
discussed in the “481, °922, °302, '744, "944, and "304 
patents. 

The excitation of sensory resonances through weak heat 
pulses applied to the skin provides a clue about what is going 
on neurologically. Cutaneous temperature-sensing receptors 
are known to fire spontaneously, These nerves spike some- 


2 


what randomly around an average rate that depends on skin 
temperature. Weak heat pulses delivered to the skin in 
periodic fashion will therefore cause a slight frequency 
modulation (fm) in the spike patterns generated by the 


§ nerves. Since stimulation through other sensory modalities 


n 


results in similar physiological effects, it is believed that 
frequency modulation of spontancous afferent neural spik- 
ing patterns occurs there as well. 

It is instructive to apply this notion to the stimulation by 
weak electric field pulses administered to the skin. The 
externally generated fields induce electric current pulses in 
the underlying tissue, but the current density is much too 
small for firing an otherwise quiescent nerve. However, in 
experiments with adapting stretch receptors of the crayfish, 
Terzuolo and Bullock (1956) have observed that very small 
electric fields can suffice for modulating the firing of already 
active nerves. Such a modulation may occur in the electric 
field stimulation under discussion. 

Further understanding may be gained by considering the 
electric charges that accumulate on the skin as a result of the 
induced tissue currents. Ignoring thermodynamics, one 
would expect the accumulated polarization charges to be 
confined strictly to the outer surface of the skin. But charge 


_ density is caused by a slight excess in positive or negative 


60 


ions, and thermal motion distributes the ions through a thin 
layer. ‘This implies that the externally applied electric field 
actually penetrates a short distance into the tissue, instead of 
stopping abruptly at the outer skin surface. In this manner a 
considerable fraction of the applied ficld may be brought to 
bear on some cutaneous nerve endings, so that a slight 
modulation of the type noted by Terzuolo and Bullock may 
indeed occur. 

The mentioned physiological effects are observed only 
when the strength of the electric field on the skin lies in a 
certain range, called the effective intensity window. ‘There 
also is a bulk effect, in that weaker fields suffice when the 
field is applied to a larger skin area. These effects are 
discussed in detail in the 922 patent. 

Since the spontaneous spiking of the nerves is rather 
random and the frequency modulation induced by the pulsed 
field is very shallow, the signal to noise ratio (S/N) for the 
fm signal contained in the spike trains along the afferent 
nerves is so small as to make recovery of the fm signal from 


< a single nerve fiber impossibile. But application of the field 


over a large skin area causes simultaneous stimulation of 
many culaneous nerves, and the fm modulation is then 
coherent from nerve to nerve. Therefore, if the afferent 
signals are somehow summed in the brain, the fm modula- 
tions add while the spikes from different nerves mix and 
interlace. In this manner the S/N can be increased by 
appropriate neural processing. The matter is discussed in 
detail in the ’874 patent. Another increase in sensitivity is 
due to involving a resonance mechanism, wherein consid- 
erable neural circuit oscillations can result from weak exci- 
tations. 

An easily detectable physiological effect of an excited 4 
Ilz sensory resonance is ptosis of the cyclids. As discussed 
in the *922 patent, the ptosis test involves first closing the 
eyes about half way. Holding this eyelid position, the eyes 
are rolled upward, while giving up voluntary control of the 
eyelids. The eyelid position is then determined by the state 
of the autonomic nervous system. Furthermore, the pressure 
excerted on the cycballs by the partially closed cyclids 


§ increases parasympathetic activity. The eyelid position 


thereby becomes somewhat labile, as manifested by a slight 
flutter. The labile state is sensitive to very small shifts in 
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AUDITORY THERAPY SYSTEM FOR 
IMPACTING THE NERVOUS SYSTEM OF A 
LIVING ORGANISM 


BACKGROUND OP THE INVENTION 


‘The invention relates to the area of medicine and may be 
used for bioadaptive correction of man’s functional condi- 
tion. 

Known from the level of technology are methods of 
influencing the body by biological feedback, where 
biopotentials, mainly of brain electrical activity are 
recorded, transformed and the obtained electroencephalo- 
gram (EEG) is processed to isolate, from the spectrum, a 
certain frequency band that corresponds to alpha-rhythm, 
and then a control signal is formed gencrating sound effect 
on the body with the level proportional to alpha-rhythm in 
the EEG spectrum (see USSR Authorship Certificate No. 


1124922, class A 61 B May 4, 1998; USSR Authorship 4, 


Certificate No. 1780716, class A61 B May 4, 1992; U.S. Pat. 

No. 3,896,790, class A 61 B May 4, 1975). 
Psychophysiological cffect on man in the above methods, 

however, is limited by control of alpha activity which does 


not allow to effectively correct functional condition of the 2s 


body. 

Also known is the method of body functional condition 
correction with optimization of parameters of external effect 
on the body which includes recording of physiological 
parameter biopotentials, transformation and processing of 
the obtained information with calculation of a biosignal 
characteristic parameter which is transformed into a control 
signal, and external effect signals are formed on the basis of 


the data obtained (see USSR Authorship Certificate No. 


1745204, class A 61 B May 4, 1992). 

In this case the external effect, e.g. background sound, is 
selected from various prerecorded phonograms that differ in 
volume, rhythm, and tone, using biological feedback to 
optimize deviation of current characteristic value of the 
selected biosignal registered during correction of paticnt’s 
functional condition from the estimated one determined in 
the preparatory mode. These prerecorded phonograms, 
however, are of random nature and may not fully correspond 
to individual features of the body, which reduces effective- 
ness of man’s physiological condition psychophysiological 
correction by external effect of physical factors, e.g. sound. 


SUMMARY OF THE INVENTION 


The invention is aimed at creation of a method to influ- s 


ence the body by means of external physical factor—a sound 
in the form of a musical tune that adequately reflects man’s 
psychophysiological condition. 

Solution of the problem is provided by that the method of 


influencing the body which includes registration of physi- $s 


ological parameter biopotentials, transformation and pro- 
cessing of the obtained data with calculation of biosignal 
characteristic generalized parameter, which on the basis of 
detected criterial correspondence is transformed into a con- 
trol signal and signals of external sound effect are formed, 
according to the invention, external sound effect is imple- 
mented as generation of musical sounds by parametric 
variation of thcir tonc, volume, and duration in critcrial 
dependence of variation of valuc of discrete current gener- 
alized parameter of transformed biosignal frequency 
spectrum, thus from the recorded graphic data isolated are 
time intervals of identical duration, which are transformed, 
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using the Fourier harmonic analysis, into a frequency 
spectrum, then a generalized characteristic dimensionless 
parameter is determined for cach spectral interval, a pro- 
portional range of musical sound parameters is formed 
between minimum and maximum values of the generalized 
dimensionless parameter, appropriate valucs of sound tone, 
volume, and duration are determined for cach spectral 
interval by numerical value of its generalized dimensionless 
parameter, which are then transformed by a synthesizer into 
sound signals formed in a sequence that corresponds to 
initially recorded discrete current alternation of time inter- 
vals. 

The generalized dimensionless parameter is determined 
by ratio of power spectral density of at least two character- 
istic frequency bands isolated in each spectral interval. 

A positive outcome of the claimed method is primarily 
provided by that sound reproduction of physiological activ- 
ity biosignals is based on the analogy of oscillatory nature of 
recorded biosignal variation (electroencephalogram—EEG, 


; electrocardiogram—ECG, celectrogastrogram—EGG, 


electromyogram, electroretinogram, pulse wave 
oscillogram, etc.) and sound oscillatory nature, while sug- 
gested criterial dependence between characteristic general- 
ized parameter of frequency spectrum of transformed bio- 
signal and parameters of generated musical sound (tone, 
volume, and duration) most adequately reflects individual 
features of man’s functional condition and allows to form 
sequence of sounds in the form of personality music which, 
if recorded in magnetic medium while the patient is in 
healthy condition, allows to effectively correct depressive 
conditions, sleep disturbance, anxiety and other psycho- 
physiological disorders by music therapy. 


BRIEF DESCRIPTION OF DRAWINGS 


FIG. 1 shows the set of frequency spectra with discrete 
current alternation of time intervals. 


FIG. 2 shows range of musical sound parameters. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 


The method suggested is implemented as follows. 

Preliminary, during a satisfactory period of patient's 
healthy condition, physiological parameter biopotentials, 
e.g. bioelectric activity of brain, heart muscles, stomach, 
skeletal muscles, eye retina, pulse waves, elc., are recorded 
using well-known advanced instrumentation. 


Electroencephalogram, EEG, is the most universal and 
adequately reflects individual functional condition; an 
example of EEG transformation into the “brain music” is 
given below. 

EEG registered, e.g. within 10 seconds, is divided into 
equal time intervals of, e.g. 1 second duration; using har- 
monic analysis, a Fourier expansion, each interval is trans- 
formed into frequency spectrum (see FIG. 1), 4 common 
frequent ranges (A, 0, a, §) are isolated pursuant to the 
international standard: 

A=0.1-3.9 Hz, 

Q=4.0-7.9 Hz, 

a=8.0-12.9 Hz, 

f=13.0-32.0 Hz, 


5 and a dimensionless generalized characteristic parameter is 


determined for cach spectral interval with respect to power 
spectral densitics © and f intervals, namely: 
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[57] ABSTRACT 

A method and system for providing as a biofeedback 

signal a visual display showing kinesthetic physical 

movement to enable a subject to produce desired 

thought patterns. Sensors or electrodes are connected 

to the subject at one or more topological locations. The 

signals detected by the sensors are input to a conven- 

tional EEG device. The EEG output is processed into 

one or more analog voltage signals. These analog sig- 

nals are input to a computer which generates a video 

display and audio if desired. The image on the display 

depicts kinesthetic physical movement as a function of 

the analog voltage. 
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[57] ABSTRACT 


A receiver totally implanted within a living body is in- 
ductively coupled by two associated receiving coils to 
a physically unattached external transmitter which 
transmits two signals of different frequencies to the 
receiver via two associated transmitting coils, One of 
the signals from the transmitter provides the im- 
planted receiver with precise control or stimulating 
signals which are demodulated and processed in a 
signal processor network in the receiver and then used 
by the body for stimulation of a nerve, for example, 
while the other signal provides the receiver with a 
continuous wave power signal which is rectified in the 
receiver to provide a source of electrical operating 
power for the receiver circuitry without need for an 
implanted battery. 


9 Claims, 13 Drawing Figures 
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[57] ABSTRACT 


Methods and means for assisting persons in breaking 
undesirable habits include means for projecting first 
and second images onto a screen. The first image is a 
fixation image to induce a person to concentrate in a 
small limited area. The second image relates to an ob- 


3273/1 ject or message relating to the habits to be broken. 
E Various additional sensory messages, such as electrical 
or audio signals, are communicated to the person 
while one or both of the images are being projected on 
the screen. 
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MEANS AND METHODS TO ASSIST PEOPLE IN 

BUILDING UP AN AVERSION TO UNDESIRABLE 
HABITS 

It is well known that a person may develope undesir- 
able habits which may adversely affect his health, state 
of mind or general well being. These habits generally 
originate from environmental conditions experienced 
during youth, the person's family life, his working con- 
ditions or from the many tensions resulting from pres- 
sures in a modern day society to which the person is ex- 
posed. 

After an undesirable habit has been developed, it is 
very difficult for the average person to break it. This is 
especially truc in cases where the habit has persisted 


over a number of years. Realization by the person in- ! 


volved that the habit may be detrimental to his health 
and general well being is often not sufficient to enable 
a person to break the habit. 

Some of the habits developed by many people in our 
society involve smoking, over-eating, consumption of 
drugs and other habits which tend to cause physical and 
mental problems, which, in addition to causing general 
unhappiness, often lead to shorter life spans. 

It is known that psychology and hypnotism, among 
other techniques, have been employed to assist persons 
to build up adversions to undesirable habits. In order to 
adequately treat different types of persons for different 
habits, different approaches must be employed by the 
psychologist, hypnotist or other trained personnel per- 
forming the treatments. It is often necessary to imple- 
ment the words or suggestions of the individual admin- 
istering the treatments with additional manifestations 
or suggestions from other sources. 

It is known that, if a person starts to associate his 
habit with some unpleasant occurrence or experience, 
he will often associate the habit with the unpleasant- 
ness and build up an aversion to the habit. 

While the words of the individual performing the 
treatment often carry a certain amount of persuasion to 
assist the person being treated to build up an aversion 
to a habit, it is desirable to supplement the words of the 
psychologist or hypnotist with additional manifesta- 
tions. To achieve maximum results it is desirable to as- 
sociate a maximum amount of unpleasantness with the 
habit to be broken in order to develope an aversion to 
the habit in a minimum amount of treatment time. 

It is recognized that human beings experience and 
gain knowledge through all their senses, i.e., by seeing, 
hearing and feeling, for example. Ideally, if more than 
one or all of a person's senses could be used to receive 
messages which would associate unpleasantness 
towards a particular habit, the time taken to build up 
an aversion to that habit would be minimized. 

It is an object of this invention to provide novel meth- 
ods and means for treating a person to assist him in av- 
erting certain habits. 

It is a further object of this invention to provide novel 
methods and means to assist persons to change undesir- 
able habits, where the habits may involve a wide variety 
of different forms. 

It is still a further object of this invention to provide 
novel methods and apparatus for treating persons to as- 
sist them in overcoming bad habits, in which the types 
of treatment available are widely variable to accommo- 
date a wide variety of different people with different 
habits to be cured. 
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In accordance with the present invention, apparatus 
for assisting a person to build up an aversion to an un- 
desirable habit includes visual displays for focusing his 
attention on a small area of a screen and then display- 
ing a picture of an object or message relating to the 
habit on the screen. Additional means selectively pro- 
vide audio signals, electrical shock signals, and/or other 
sensory messages to accompany the visual displays. 

Other objects and advantages of the present inven- 
tion will be apparent to those skilled in the art, from a 
reading of the following specification and claims, in 
conjunction with the accompanying drawing, in which: 

FIG. 1 is a view, partly in block diagram form, illus- 
trating a system for assisting a person to build up aver- 
sions to bad habits, in accordance with the present in- 
vention, and 

FIG. 2 illustrates a slide for a projector which may be 
employed in the present invention. 

Referring to the drawing, FIG. 1 illustrates an overall 
arrangement for treating a person and assisting him in 
building up an aversion to an undesirable habit. A pair 
of projectors 10 and 12 is disposed to project images 
onto a screen 14, FIG. 2 illustrates a series of images 
which may be projected onto a screen 14 by the projec- 
tors 10 and 12. 

In treating a person 16 seated in a seat 18, a psychol- 
ogist or other trained individual may go through a pre- 
liminary routine to put the person at ease. The individ- 
ual giving the treatment then attempts to get the person 
to focus his attention on a relatively small area on the 
screen 14. While concentrating on the small area, the 
person tends to free his mind of extraneous thoughts. 
The projector 12 is used to project a relatively small 
image, illustrated in the form of small circles 20 or 
“X"s 21 on a slide 22. 

When the person is concentrating his attention on a 
relatively small circle 20 or “X" 21 projected onto the 
screen 14, the person being treated may be subjected 
to other induced sensory manifestations, as will be de- 
scribed. 

When the person is concentrating his attention on the 
relatively small projected image on the screen, the pro- 
jector 10 projects a second image onto the screen 14. 
The second image is associated with the habit for which 
the person is being treated. The second image may in- 
volve a number of different images sequentially pres- 
ented as by a slide projector. 

In FIG. 2 the slide 22 includes a number of different 
objects or messages. The particular slide 22 illustrated 
is used in connection with the habit of overeating. The 
various images are sequentially projected to induce a 
person to properly diet by building up an aversion to 
eating certain types of foods, notably calory rich des- 
serts. Similar type slides to the slide 22 may be used in 
connection with building up aversions to smoking, 
drugs or other undesirable habits. In these cases, differ- 
ent images and messages would of course be included 
on the slides. 

In FIG. 2, the circles 20 and “X"'s 21 are illustrated 
to indicate how they are continuously projected along 
with the second image as the slide 22 is moved from 
frame to frame. In actual practice, the circles 20 and 
“X"s 21 would not actually be on the slide but rather 
super-imposed on the images or messages projected on 
the screen 14. The first images from the projector 12 
are shown on the slide 22 merely for purposes of expla- 
nation. 
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1 
METHOD OF INDUCING AND MAINTAINING 
VARIOUS STAGES OF SLEEP IN THE HUMAN 
BEING 


BACKGROUND OF THE INVENTION 


|. Field of the Invention 

This invention relates to a method of inducing sleep 
in a human being, and more particularly, to a method 
of inducing sleep by the generation of audio signals 
which are produced by the modulation of familiar re- 
petitive noises with electroencephalographic (EEG) 
sleep patterns. 

2. Description of the Prior Art 

The use of audio generators to induce sleep is well 
known in the prior art, as exemplified by U.S. Pat. Nos. 
2,711,165 and 3,384,074. The audio signals used in- 
clude pleasing and harmonious steady sounds or vibra- 
tions, fixed frequency signals which are cyclicly varied 
as to amplitude, and repetitive sounds such as the fall- 
ing of rain on a roof and the sighing wind through the 
trees. 

The prior art also discloses, in U.S. Pat. No. 
3,304,095, a method for inducing sleep by the genera- 
tion of an audible or tactual signal which is related to 
the physiological processes of heartbeat and respira- 
tion. In this method, the pitch and amplitude of a pleas- 
ing audio signal are varied at a rate somewhat slower 
than either the rate of heartbeat or respiration. The 
heartbeat and respiration will tend to synchronize with 
the audio signal thereby lowering the heartbeat and res- 
piration rate and inducing sleep. 


SUMMARY OF THE INVENTION 


The present invention comprises a method for induc- 
ing sleep wherein familiar, repetitive, pleasing sounds 
are modulated by predetermined EEG sleep signals to 
produce an audio signal which induces various stages 
of sleep. 

It has been found through the use of an EEG that var- 
ious patterns of electrical activity are associated with 
different states of consciousness. There are two pri- 
mary states, waking and sleeping. Within the waking 
state, there are various degrees of alertness ranging 
from frantichyperalertness through relaxed attentive- 
ness to drowsiness. There are also several stages of 
sleep ranging from a light to deep. All of the various 
states of alertness and sleep have EEG patterns which 
are characteristic of the state. These patterns tend to be 
basically similar for all normal human beings. It is well 
known in the prior art, as set forth above, that familiar, 
repetitive, pleasing sounds tend to produce drowsiness 
and sleep in an individual. In the method of this inven- 
tion, however, the pleasing sounds are combined with 
the EEG sleep patterns by modulating the former with 
the latter. The audio signal thereby produced has been 
found to be a quick and efficient sleep inducing signal. 
In the method of this invention, the individual has the 
opportunity of selecting a signal most pleasing to him- 
self for inducing sleep, and furthermore, he may deter- 
mine the level of the sleep inducing signal in order to 
overcome ambient noise conditions. 

In addition, the subject may time the sleep inducing 
signal such that upon completion of a predetermined 
time period the signal will stop and, he will drift back 
to wakefulness. 
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BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a typical human EEG pattern of awakeness 
with eyes open. 

FIG. 2 is an EEG pattern of awakeness with eyes 
closed. 

FIG. 3 is an EEG pattern of drowsiness. 

FIG. 4 is an EEG pattern of descending stage | sleep. 

FIG. 5 is an EEG patter of stage 2 sleep. 

FIG. 6 is an EEG pattern of stage 2 sleep with sleep 
spindles. 

FIG. 7 is an EEG sleep pattern of stage 3 sleep. 

FIG. 8 is an EEG sleep pattern of stage 4 slecp. 


DESCRIPTION OF THE PREFERRED METHOD 


An electroencephalogram (EEG) is a device for mea- 
suring the fluctuation of electrical potentials due to the 
electrical activity of the brain. It has been found, 
through the use of the EEG, that various patterns are 
generated during different states of consciousness of 
the human being. This is the subject of the book Elec- 
troencephalography: A Symposium In Its Various As- 
pects, by Hill and Park. There are two primary states of 
consciousness, waking and sleeping. Within the waking 
state, there are various degrees of alertness ranging 
from frantic hyperalertness to drowsiness. Extreme 
alertness is associated with a low voltage, generally fast 
and irregular, of 10 to 20 microvolts amplitude and fre- 
quencies ranging from 10 to 40 cycles per second. Re- 
laxed alertness is accompanied by an alpha rhythm, 
which is a regular sinusoidal rhythm with a frequency 
between 8 to 13 cps. As the state of consciousness 
changes from relaxed alertness to drowsiness, the alpha 
thythm breaks up and tends to become less and less fre- . 
quent. F 

The first stage of sleep or state | has an EEG pattern, 
as shown in FIG. 4, which consists of an irregular mix- 
ture of theta waves which are low in amplitude with a 
frequency of 4 to 8 cps, occasional alpha waves, and 
irregularly occurring alphoid waves which are similar 
to alpha waves but have a frequency of | to 2 cps lower 
than the alpha wave. 

An individual progresses from stage | sleep to stage 
2 sleep, the EEG pattern of which is shown in FIG. 5. 
The stage 2 pattern is similar to stage | except that 
sleep spindles begin to appear. The spindles are short 
bursts of waves at a frequency of about 14 cps. They 
start at low amplitude and build up very rapidly to an 
amplitude of 30 or 40 microvolts and then quickly 
taper off. 

The individual then passes into stage 3 sleep, the 
EEG pattern of which is shown in FIG. 7. Stage 3 sleep 
is characterized by the appearance of delta waves 
which are waves of an amplitude of approximately 100 
microvolts or more and a frequency of | cps. Stage 4 
sleep which follows stage 3 sleep is characterized by a 
preponderance of delta waves as opposed to the occa- 
sional delta waves of stage 3 slecp. In sleep stages 3 and 
4, the spindles and irregular theta waves appearing in 
stage 2 sleep still appear. 

Stages | through 4 were initially conceived of as 
comprising a continuum from “light” to “deep” sleep, 
but many other measures of the depth of sleep contra- 
dict this ordering. Stage | sleep occurring later in the 
night seems to have very distinct characteristics which 
make it a distinct kind of sleep, while stages 2, 3 and 
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[57] ABSTRACT 


In recording an audio program, such as music or voice, 
on a magnetic tape recorder an A.C. signal generator 
operating at a frequency below about 14 Hz. provides 
an A.C. baseline for the audio program signal. This 14 
Hz. or lower A.C. signal is sensed by the listener’s ear to 
create an Alpha or Theta state in his brain when the 
tape is played back. 
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SOUND RECORDING SYSTEM 
BACKGROUND OF THE INVENTION 


Various methods have been used heretofore to put 
the human brain into a Theta (below 7 Hz.) or Alpha 
(7-14 Hz.) brain wave state. 

The Alpha state of the brain is considered desirable as 
promoting relaxation of the body, reducing or eliminat- 
ing anxiety or mental stress, enhancing the brain’s effi- 
ciency and creativity, and promoting a feeling of peace 
and silence. 

The Theta state of the brain is associated with peace- 
ful sleep. 

In considering the possibility of using conventional 
magnetic tape recordings to induce the Theta or Alpha 
state, the first, seemingly insuperable problem is the low 
frequency limit of conventional tape recording/- 
playback instruments. Those in the low price range 
(e.g., below $60) typically are not designed for frequen- 
cies below 200 Hz. Those in an intermediate price range 
(e.g., $95-175) typically can handle frequencies down to 
about 70 Hz. Even tape recorders/players in the price 
range above $1,000 cannot adequately record or repro- 
duce signal frequencies below 20 Hz. 


SUMMARY OF THE INVENTION 


The present invention is directed to a novel apparatus 
and method which enables relatively inexpensive mag- 
netic tape players to be used to stimulate Theta or 
Alpha brain wave patterns in the listener. 

In accordance with the present invention, an audio 
program is recorded on tape, consisting of signals com- 


pletely or virtually completely within an audio fre- , 


quency range substantially above 14 Hz. This audio 
program may be music, voice, white noise, single fre- 
quency tones, or combinations of several different sin- 
gle frequency tones. During the recording of this audio 
program, which in and of itself would present no diffi- 
culty to the recording apparatus, the baseline of the 
audio program is varied in accordance with a Theta or 
Alpha signal, which preferably is a single frequency 
signal, such as 10.53 Hz. Alpha signal. The Theta or 
Alpha signal provides a very low frequency A.C. base- 
line for the audio program signal in place of the usual 
baseline at ground potential. Preferably, the amplitude 
of the Theta or Alpha baseline signal is about four times 
the maximum amplitude of the audio program signal, 
such as music or voice. 

It has been found that magnetic tape recordings made 
this way, when played back, are effective in inducing a 
beneficial Theta or Alpha state in the listener’s brain 
even though the listener may be only conscious of hear- 
ing the music, voice or other audio program from the 
tape. Also, some listeners with hearing problems are 
better able to hear the music, voice or other audio pro- 
gram recorded this way. 

Two presently preferred apparatus embodiments of 
this invention are illustrated in the accompanying draw- 
ings in which: 

FIG. 1 is a schematic electrical circuit diagram of a 
monaural recording arrangement in accordance with 
the present invention; 

FIG. 2 shows the wave form of the output signal 
from the Theta/Alpha signal generator in FIG. 1 and 
below it the wave form of the input signal to the tape 
recorder; and 
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FIG. 3 is a schematic electrical circuit diagram of a 
stereophonic (binaural) recording arrangement in ac- 
cordance with this invention. 

Before explaining the disclosed embodiments of the 
present invention in detail, it is to be understood that the 
invention is not limited in its application to the details of 
the particular arrangements shown since the invention 
is capable of other embodiments. Also, the terminology 
used herein is for the purpose of description and not of 
limitation. 

Referring first to FIG. 1, the input terminals 10 and 
11 of the present apparatus receive an audio program 
from a suitable source of music, speech, white noise, 
etc., which produces signals which are entirely or very 
predominantly within the audio frequency range sub- 
stantially above 14 Hz. For purposes of this discussion, 
this audio program will be referred to hereinafter as 
music. 

The upper audio program input terminal 10 is con- 
nected through a resistor 12 to the upper end of the 
primary 13 of a first stepdown transformer. The lower 
audio program input terminal 11 is connected directly 
to the lower end of the transformer primary 13. A shunt 
resistor 14 is connected across the transformer primary 
13. 

This transformer has a secondary winding 15 con- 
nected through an attenuator or adjustable volume con- 
trol 16 and an audio power meter 17, both of known 
design, across the primary 18 of a step up transformer. 
This transformer has a secondary winding 19 connected 
across a potentiometer resistance 20. An adjustable tap 
21 on the potentiometer is connected through a resistor 
22 to a first input terminal 23 leading to the tape re- 
corder. 

A signal generator 24, which produces a sine wave 
falling somewhere within the Theta/Alpha frequency 
range below 14 Hz., has a first output terminal 25 con- 
nected to the lower end of the potentiometer 20 and the 
transformer secondary 19. This signal generator has a 
second output terminal 26 which is connected via line 
27 to the remaining input terminal 28 for the tape re- 
corder. Line 27 also is connected to the music program 
input terminal 11 and the lower end of the primary 18 of 
the second transformer. Line 27 may be grounded to the 
chasis of the signal generator 24 on the meter 17. Prefer- 
ably, both the frequency and the amplitude of the out- 
put signal from the generator 24 are selectively adjust- 
able. 

In one practical embodiment of this circuit the ohmic 
value of each resistor 12, 14, 20 and 22, the first trans- 
former primary 13 and the second transformer second- 
ary 19 is 10,000 ohms, and the ohmic value of the first 
transformer secondary 15 and of the second transformer 
primary 18 is 500 ohms. In this embodiment, each trans- 
former is designed for a frequency response of from 20 
to 20,000 HZ. and has a power rating of 10 watts, and 
the generator 24 produces a 10.53 Hz. sine wave. 

In the use of this recording arrangement, with the 
signal generator 24 disconnected or de-energized the 
attenuator 16 is adjusted to provide a zero decibel read- 
ing on the audio power meter 17. A cathode ray oscillo- 
scope (not shown) is connected across the input termi- 
nals 23 and 28 for the tape recorder. With the time base 
of the oscilloscope adjusted to | millisecond, the adjust- 
able potentiometer tap 21 is adjusted to provide a maxi- 
mum input signal of 0.2 volt peak-to-peak on the oscillo- 
scope. Then the oscilloscope time base is set for 10 
milliseconds and its trigger level is set for one complete 
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[57] ABSTRACT 


Apparatus for the electrophysiological stimulation ofa 
patient is provided for creating an analgesic condition in 
the patient to induce sleep, treat psychosomatic disor- 
ders, and to aid in the induction of electrohypnosis and 
altered states of consciousness. The foregoing is 
achieved by repetitive stimuli in the patient for whom 
external influences, namely those of sight and sound, are 
intentionally excluded. The apparatus produces electri- 
cal stimulation of the patient in the form of a modulated 
wave which produces impulses in the delta, theta, alpha 
and beta regions of the brain’s electrical activity, the 
electrical stimulation being accompanied by two 
sources of audio stimulation, one of which is a sinusoi- 
dal tone modulated by and synchronized with the elec- 
trical stimulation, and the other is derived from sound 
recordings. 
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APPARATUS FOR ELECTROPHYSICLOGICAL 
STIMULATION 


BACKGROUND 


Methods and apparatus are known for inducing sleep, 
treating psychosomatic disorders, and for aiding in the 
induction of hypnosis in a patient, the foregoing being 
achieved by passing a stimulation of electrical current 
pulses through the brain of the patient by electrodes 
attached, for example, to the back of the head and to the 
forehead. Such apparatus is described, for example, in 
U.S. Pat. No. 3,762,396. In the apparatus described in 
the patent, the electric current impulses of the stimulus 


have a frequency of 8-10 Hz. The apparatus described 1 


in the patent also passes a second stimulus of electric 
pulses to the brain of the patient having a frequency 
which is four times the frequency of the pulses of the 
first stimulus, the latter stimulus being introduced 
through the optic nerves of the patient by the electrodes 
attached to the temple and forehead. A third auditory 
stimulus is provided in the system described in the pa- 
tent by way of sound attenuating chambers. The audi- 
tory stimulus is used acoustically to isolate the patient 
from a noise environment. The three stimuli are prefera- 
bly synchronized with one another. 

U.S. Pat. No. 3,908,634 describes a method and appa- 
ratus for inducing a vocalized analgesic condition in the 
patient by simulating the presence of a hypnotherapist. 
This is achieved by reproducing a recording of the 
speech that the hypnotherapist would normally make to 
the patient. 

The apparatus of the present invention falls in the 
same general class as the apparatus described in the 
above-mentioned patents; and an objective of the appa- 
ratus of the invention, likewise, is to produce different 
states of consciousness in a patient by repetitive stimuli, 
with the patient being insulated from external influence. 
In the practice of the invention, the patient to all intents 
and purposes is placed in a closed chamber in which the 
apparatus is set to an operational mode which creates a 
sensory input; and impulses in the delta, theta, alpha and 
beta ranges are introduced to the optic cortex, each 
producing its specific state of consciousness in the pa- 
tient. 

The various ranges referred to above relate to the 
different rhythms in the brain’s electrical activity. For 
example, the alpha rhythms have a pulse frequency in 
the 8-13 Hz range; the beta rhythms have a pulse fre- 
quency in the 13-30 Hz range; the theta rhythms have a 
pulse frequency in the 4-7 Hz range; and the delta 
rhythms are slow waves with pulse frequencies in the 
0.5-3 Hz range. The alpha rhythms are customarily 
found in the normal human adult when he is relaxed and 
has his eyes closed; the beta rhythms are normally en- 
countered when a person is aroused and anxious; the 
theta rhythms are often found in adolescents with be- 
havior disorders; and the delta rhythms appear in the 
normal person when he is asleep. 

Each impulse introduced to the patient by the appara- 
tus of the invention is super-imposed on the brainwave 
activity, finally dominating it and thereby altering the 
patient’s state of awareness. The result is light or deep 
sleep, somnolence, hypnosis, heightened awareness, or 
even agitation, depending upon the frequency of the 
pulses introduced to the patient. 

The electrical stimulation is in the form of a modu- 
lated square wave accompanied by two sources of audio 
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stimulation, one of which is a sinusoidal tone, modu- 
lated by and synchronized with the optical electrical 
stimulation, The other audio sound helps to overwhelm 
the circuits, minimizing internal and external inputs. 
The subject is restricted to the selective sensory im- 
pulses he is receiving, and he shuts out most of his inter- 
nal and external environment, the result being that the 
impulses received alter the patterns of brain activity 
essentially bringing the brain into synchronism with the 
instrument. 

Specifically, the present invention provides an im- 
proved instrument constructed for electrophysiological 
stimulation of a human being. The instrument is capable 
of inducing into the patient the effects produced by 
brainwave activity in the delta, theta, alpha and beta 
ranges. The apparatus uses a modulated square wave 
which creates the electrophysiological stimulation, and 
which is accompanied by two sources of audio stimula- 
tion, one being synchronized with the electrophysiolog- 
ical stimulation. The electrical stimulation is applied to 
the patient by means of electrodes attached to the fore- 
head. 


The audio stimulation is introduced to the patient by 
means of headphones. One of the audio stimuli is a 
sinusoidal tone modulated by and in synchronism with 
the electrophysiological stimulation. The other audio 
stimulus is derived from a cassette tape player, which 
plays pre-recorded tapes of special sound effects or 
hypnotic suggestions recorded for a specific patient. 

The result of the foregoing three stimulating forces 
acting together enables the instrument to alter the mood 
or mental state of the patient so as to produce a variety 
of altered mental states. The instrument of the invention 
can be used, for example, for inducing sleep, inducing 
an hypnotic state, producing tranquility and relaxation, 
producing heightened awareness, increasing the ability 
of a person to concentrate, and for inducing other men- 
tal states. The instrument can also be used for treating 
psychosomatic disorders. 

The instrument to be described is battery operated 
from a self-contained rechargeable 12-volt battery. Bat- 
tery operation is used for electrical safety, since it com- 
pletely eliminates the possibility of a patient being elec- 
trocuted, as could occur with alternating current line 
operated equipment. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a block diagram of an instrument represent- 
ing one embodiment of the invention; and 

FIGS. 2 and 2A represent a circuit diagram of the 
instrument of FIG. 1. 


DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENT 


The system of the invention includes a block desig- 
nated 10 which is the nucleus of the system. This block 
is an astable multivibrator which generates square 
waves of variable frequency and shape. The multivibra- 
tor of block 10 performs three functions: (1) it controls 
or synchronizes the output of a modulation multivibra- 
tor represented by block 12; (2) it controls or synchro- 
nizes the output of a tone generator represented by 
block 14; and (3) it produces square wave output pulses 
which can be used as the stimulating voltage applied to 
the patient by way of electrodes connected to a jack 16. 

The square wave output from the multivibrator of 
block 10 appears on a lead 18 which is connected to one 


United States Patent 19 
Gorges 


[54] 
(76) 


(21) 
[22] 


[51] 
[52] 
[58] 


[56] 


LEARNING-RELAXATION DEVICE 


Inventor: Denis E. Gorges 


Appl. No.: 84,051 


Filed: Oct. 11, 1979 
Int. Cl . .. AGIN 1/34 
MUSS CU eegecrcy tects tettes ortecconscen 128/1C 
Field of Search . .. 128/24 A, 24.1, 732, 


128/33, 1 R, 1 C, 630; 40/442, 455, 457; 35/22 
R; 350/145, 45; 351/158, 48 


References Cited 
U.S. PATENT DOCUMENTS | 


3,576,185 4/1971 Schulz et al. ... 
3,612,651 10/1971 McCurdy ... 
3,712,292 1/1973. Zentmeyer, Jr. 
3,773,049 11/1973 Rabicher et al. 
3,826,250 7/1974 
3,857,383 12/1974 


FOREIGN PATENT DOCUMENTS 


2314014 10/1974 Fed. Rep. of Germany ...... 128/1 C 
2846859 5/1979 Fed. Rep. of Germany ...... 128/1 C 
1165541 10/1969 United Kingdom ............ 128/1 C 


w- 128/1 C 

- 40/457 
128/1 C 
128/1 C 
. 128/33 
128/630 


Sommerfeld et al. .. 


4,315,502 
Feb. 16, 1982 


(11) 
(45) 


-. 128/380 
. 128/1C 


1422959 1/1976 United Kingdom .... 
500802 4/1976 U.S.S.R. cecceccsecsseesees 


OTHER PUBLICATIONS 


Beck, R. C., “ELF Magnetic Fields and EEG Entrain- 
ment,” Apha-Metrics Company Publication 1978. 


Primary Examiner—Robert W. Michell 
Assistant Examiner—Francis J. Jaworski 
Attorney, Agent, or Firm—Yount & Tarolli 


[57] ABSTRACT 


Disclosed is a device for relaxing, stimulating and/or 
driving brain wave form function in a human subject. 
The device comprises, in combination, an eye mask 
having independently controlled left and right eye- 
pieces and a peripheral light array in each eyepiece, an 
audio headset having independently controlled left and 
right earpieces and a control panel which controls light 
and sound signals to the light arrays and earpieces, 
respectively. Various control functions allow simulta- 
neous or alternating light and sound pulsations in the 
left and right light arrays and earpieces, as well as selec- 
tive phasing between light and sound pulsations. 
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1 
LEARNING-RELAXATION DEVICE 


BACKGROUND OF THE INVENTION 


This invention relates to the art of learning and relax- 
ation aids and more particularly to a device which re- 
leases psychological and physiological stress and ten- 
sion primarily by stimulating the senses of hearing and 
sight. 

Various devices have been developed in recent years 
for use in both stimulating and patterning brain func- 
tions in both the fields of. psychology and learning. 
Thus, the so-called bio-feedback devices utilize electri- 
cal signals from various sensors placed on the body of a 
subject which sense such variables as skin temperature, 
pulse rate, blood pressure and the like. From a summa- 
tion of these various data, the subject is provided with 
some form of feedback which is indicative of these 
various conditions. By concentrating on particular 
symptoms, an alteration in one or more of the variables 
may be induced which in turn alters the feedback. Com- 
monly, an audio tone is utilized to indicate a particular 
mental or physical state and variations in the tone indi- 
cate differing mental or physical states. Eventually, the 
subject “learns” how to induce changes in his physical 
state without feedback. A typical bio-feedback device is 
described in U.S. Pat. No. 3,942,516. 

Subliminal stimulation is also known to impart 
knowledge to a subject through subconscious mental 
functioning. A tachistoscopic visual image impressed 
upon the field of vision of a subject, such as on a motion 
picture or a television screen, can stimulate and be re- 
tained by a subject’s subconsciousness even when the 
stimulus is of such short duration that the subject's con- 
scious mind is totally unaware of its presence. Similarly, 
it is also known that audio subliminal stimulation is 
possible by overlaying an audio signal onto a normal 
pattern of audio input. U.S. Pat. Nos. 3,060,795 and 
3,278,676 are illustrative of these concepts. 

In the field of learning, sensory isolation, wherein 
distracting sensory inputs are suppressed, is well 
known. The common study carrel which limits periph- 
eral vision and usually incorporates sound deadening 
panels is typical of such devices. Also known is a learn- 
ing aid which incorporates a pair of eye goggles which 
act in a manner similar to blinders to limit a subject's 
peripheral vision, and, as described in U.S. Pat. No. 
3,534,484, may also incorporate a source of an audio 
signal which acts to block out other distracting audio 
inputs. This combination affords the user a reduction in 
distracting sensory inputs and thereby assists in the 
development of concentration on a particular subject 
matter. 

Modern theories of psychology and learning have 
identified various functional areas in the physical struc- 
ture of the brain and central nervous system. Thus, the 
so-called left hemisphere of the brain is thought to be 
the source of logical reasoning and rote functioning of 
the human consciousness. Conversely, the so-called 
right brain hemisphere is thought to be the source of 
artistic, creative and imaginative functioning within the 
brain. 

A similar division has been noted in front and rear 
brain functioning. The rear portion of the brain control- 
ling the instinctual function of the body such as the 
central nervous system, the limbic system, etc. while 


2 
human reasoning or social functioning is centered in the 
front portion of the brain. 
Often the functioning of one hemisphere or portion is 
emphasized to the point of suppression of or conflict 


5 with the functioning of the other. Ideally, “whole” 
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brain functioning would be utilized through a balancing 
of left and right, and front to back brain functions. In 
order to accomplish this, it is necessary to reduce the 
over-emphasized functioning and increase the under 
emphasized functioning to a point where there is coop- 
erative functioning of both brain hemispheres, side to 
side and front to back. 

It has been found that the brain utilizes wave patterns 
in order to function. It has also been found that light and 
sound stimuli can affect brain wave patterns and actu- 
ally alter the flow of these brain wave patterns. 


SUMMARY OF THE INVENTION 


The present invention provides an apparatus for stim- 
ulating and coordinating whole brain wave function, 
which apparatus comprises in combination a source of 
pulsating light in an eye-covering mask which locates 
the light sources adjacent the left and right eyes of a 
subject and an audio headset which applies sound sig- 
nals to the left and right ears of the subject. 

In accordance with the invention, an eye mask gener- 
ally in the form of goggles having left and right eye- 
pieces includes a peripheral source of light for each 
eyepiece which may. be independently controlled for 
pulsation frequency and light intensity. The mask incor- 
porates a headband for securing the mask to the wear- 
er’s head and may also include integral air vents. 

In a preferred embodiment of the invention, the eye- 
pieces incorporate interchangeable lens and/or filter 
elements which may be colored lenses, prismatic lenses, 
mirrors and the like. Clear lenses may also be utilized. 

In accordance with the preferred embodiment of the 
invention, the eye mask as above described, may further 
include a secondary pulsating light source located gen- 
erally above and between the left and right eyepieces. A 
source of extremely low frequency (1-30 Hz) electro- 
magnetic force fields may also be provided adjacent 
each eyepiece and electrically connected to pulse at the 
frequency. and intensity of its associated light source 
and/or audio source. 

The eye mask as above described is used in conjunc- 
tion with an audio headset which is similar to a set of 
stereo headphones. Audio signals to left and right eye- 
pieces are controlled independently along with light 
pulsations in the eye mask. 

The eye mask and headset are connected, preferably 
through a single umbilical connector, to a control panel. 
The control panel incorporates controls for the inten- 
sity of both the light source and the sound volume. A 
pulsation frequency control is also utilized. 

In the preferred embodiment, the control panel as 
above described may further include switching means 
which permits simultaneous left and right pulsations of 
both the light sources and sound outputs or may also 
permit alternating left and right pulsations in each 
mode. A second switching means may also be provided 
which alternates a light pulse with a sound pulse in one 
position and synchronizes light and sound pulses in a 
second position. Thus, in combination, the two switch- 
ing means permit four possible combinations of alternat- 
ing and synchronous pulsations between the left and 
right light and sound sources. Each of these switching 
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(57] ABSTRACT 


Brain wave patterns associated with relaxed and medi- 
tative states in a subject are gradually induced without 
deleterious chemical or neurological side effects. A 
white noise generator (11) has the spectral noise density 
of its output signal modulated in a manner similar to the 
brain wave patterns by a switching transistor (18) 
within a spectrum modulator (12). The modulated 
white noise signal is amplified by output amplifier (13) 
and converted to an audio signal by acoustic transducer 
(14). Ramp generator (16) gradually increases the volt- 
age received by and resultant output frequency of volt- 
age controlled oscillator (17) whereby switching tran- 
sistor (18) periodically shunts the high frequency com- 
ponents of the white noise signal to ground. 
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DEVICE FOR THE INDUCTION OF SPECIFIC 
BRAIN WAVE PATTERNS 


TECHNICAL FIELD 


The present invention relates generally to a device 
for effecting deep relaxation in a subject. More particu- 
lar, the present invention relates to’a device for the 
induction of brain wave patterns associated with re- 


laxed and meditative states in a-human subject, com- 1 


monly known as a “brain driver”. 


BACKGROUND ART 


It has long been recognized that most mammals and 
in particular humans exhibit distinct recurring electrical 
frequencies in their brain. wave patterns, each of which 
is related to separately identifiable physiological states. 
Brain waves having dominant frequencies from approx- 
imately 8-13 Hz, inclusive, are known as Alpha fre- 
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quency brain waves and are associated with relaxed and 20 


meditative states as would occur when a subject has his 

eyes closed but is conscious and not thinking. - 
Techniques and devices which attempt to promote 

natural relaxation may be generally classified:as passive 


or. active. Passive devices serve merely to mask out 25 


irritating external noises with more pleasant sounds or 
utilize random or “white noise” to psychologically 
distract the subject from events which. inhibit natural 
relaxation. Active devices seek to intentionally induce 
Alpha frequency brain waves in the subject, a phenom- 
ena known as “brain driving”. Irrespective of the man- 
ner in which such brain waves are induced, a subject 
whose brain waves are principally in the Alpha fre- 
quency range will become deeply relaxed and exhibit 
the same beneficial reduced muscular tension and low- 
ered anxiety and adrenalin levels as are associated with 
a naturally occurring state of relaxation. 

Typical of the numerous passive devices are those 
which vary the output signal from a “white noise” 
source and convert the same to an accoustical signal, 
resulting in pleasant masking sounds. In one device, the 
white noise source output has its amplitude varied by a 
saw tooth wave form to produce sounds similar to 
waves repeatedly breaking in a surf. In another device, 
the output signal from a “white noise” source has its 
spectral content and amplitude varied in direct response 
to a subject’s instantaneous. dominant brain wave fre- 
quency and amplitude, respectively, producing a feed- 
back signal to be utilized by the subject to recognize his 
present physiological state. All passive devices suffer 
from a fundamental inadequacy in that they cannot 
actually induce Alpha frequency brain waves with its 
associated relaxed and meditative condition. 

Currently only three basic techniques for forcing a 
subject into a state exhibiting Alpha frequency brain 
waves are known to exist. Perhaps the most widely used 
is chemical tranquilizers, always subject to potentially 
grave known and unknown negative side effects or 
contraindications. The other techniques for “brain driv- 
ing” involve the use of very bright, quickly flashing 
lights, direct electrical pulse stimulation of the brain 
through skin electrodes, or.some combination thereof. 
In either instance, the lights or electrical pulses are 
synchronized to occur at a rate within the Alpha fre- 
quency range, i.e., from about 8 to 14 Hz. However, 
such flashing lights are not only irritating but may likely 
initiate a seizure in epileptic individuals. Electrical 
pulses are not only irritating, but also may produce 
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unknown, deleterious side effects upon other parts of 
the brain-or other neurological] activity. Moreover, 
these devices attempt to very abruptly force the subject 
from an active and possibly highly emotional state to a 
highly relaxed and meditative state, thereby greatly 
increasing the likelihood of failure. 


“ DISCLOSURE OF INVENTION 


It is, therefore, an object of the invention to provide 
a device for the induction of brain wave patterns associ- 
ated with relaxed and meditative states in a subject in a 
safe manner without deleterious or irritating side effects 
or contraindications. 

‘It is a further object of the invention to provide a 
device for the induction of brain wave patterns associ- 
ated with relaxed and meditative states in a subject, as 
above, which gradually induces such state in the sub- 
Ject. 

‘It is yet a further object of the invention, to provide 
a device for the induction of brain wave patterns associ- 
ated with relaxed and meditative states in a subject, as 
above, which utilizes a pleasing sound that is modulated 
and programmed in such manner as to induce Alpha 
frequency brain wave patterns only in those brain struc- 
tures where it naturally occurs. 

It is still a further object of the invention to provide a 
device for the induction of brain wave patterns associ- 
ated with relaxed and meditative states in a subject, as 
above, which ultimately terminates all variations in 
modulation of the sound thereby freeing and encourag- 
ing the subject’s brain to assume whatever somnolent 
brain wave patterns occur naturally to the subject. 

It is still a further object of the invention to provide a 
device for the induction of brain wave patterns associ- 
ated with relaxed and meditative states in a subject, as 
above, which includes a source of white noise and a 
circuit for modulating the spectral noise density of the 
white noise in a manner similar to the brain wave pat- 
terns associated with relaxed and meditative states so as 
to promote the gradual transition to an Alpha frequency 
brain wave condition and the continuous maintenance 
of the subject in that condition. 

These and other objects and advantages of the pres- 
ent invention over existing prior art forms will become 
more apparent and fully understood from the following 
description in conjunction with the accompanying 
drawings. 

In general, a device for the induction of brain wave 
patterns associated with relaxed and meditative states in 
a subject comprises a signal generator for generating a 
white noise signal having a uniform spectral noise den- 
sity, a modulation circuit for receiving and modulating 
the white noise signal, and means for receiving the 
modulated noise signal and coupling it to the subject. 
The modulation circuit modulates the white noise signal 
in a manner similar to the brain wave patterns associ- 
ated with relaxed and meditative states in the subject, 
thereby actively gradually inducing such state in the 
subject. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a block diagram of an exemplary device 
according to the concept of the present invention, and 
depicts the spectral-noise density modulator schemati- 
cally. 

FIG. 2 is a somewhat schematic representation of the 
voltage waveforms at various points in the device 
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[57] ABSTRACT 


A state of relaxation or mental harmonization in a sub- 
ject is created by exposing a color solely to one field of 
vision of a subject and the complement of that color 
solely to the other field of vision of the subject while 
simultaneously exposing an audible tone solely to one 
ear of the subject and a harmonious tone solely to the 
other ear of the subject. The color and tones employed 
are subjectively comfortable and compatible. Prefera- 
bly, the frequency difference between the two audible 
tones is one-half the frequency of the audible tone hav- 
ing the lowest frequency. 
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[57] ABSTRACT 


Disclosed is an apparatus for inducing various brain 
wave patterns through visual stimulation. The appara- 
tus comprises a pair of spectacles or other viewing 
apparatus having a liquid crystal display embedded in 
each lens. By repetitively activating and deactivating 
the liquid crystals, shadows are generated which are 
perceived by the subject individual wearing the view- 
ing apparatus. Responding to the frequency of shadow 
generation, the subject’s brain is thereby induced to 
generate sympathetic brain wave frequencies. The ap- 
paratus finds particular utility in the generation of alpha 
waves. Because learning is enhanced when the brain is 
in the alpha state, activities such as listening to tapes or 
lectures and the like can be carried out with greater 
facility. Shadow generation is accomplished through 
the use of a timing mechanism for each liquid crystal 
display and the frequency for each is adjustable over a 
wide range, permitting synchronous or asynchronous 
timing. 
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[57] ABSTRACT 


A method and apparatus is provided with which a per- 
son suffering from sleeplessness can be more easily re- 
laxed and may more rapidly fall asleep. In particular, 
sound pulses are emitted by an electro-acoustic trans- 
ducer, according to the cadence of which, the person 
seeking to fall asleep is induced to breathe in and out 
over a predetermined period of time. By suitably select- 
ing the pulse sequence frequency, the pitch and the 
amplitude of the sound pulses may be adjusted thereby 
enhancing the process of falling asleep. 
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[57] ABSTRACT 


The invention produces visual sensations by applying 
low voltages through conductive electrodes to the out- 
side of a person’s head, for transmission by natural 
mechanisms to the nervous system—to entertain or 
inform a sighted person, or to help a blind person to 
locate nearby objects. 

As to entertainment, the apparatus generates various 
waveshapes, and an operator directs one or more to the 
electrodes. The operator also manually varies wave- 
shape parameters such as frequency, amplitude, duty 
cycle and de bias—or controls them with automatic 
sweep devices at selected sweep rates. Various wave- 
trains are combined at the electrodes or in the person’s 
head for more-elaborate effects. The electrode wave- 
trains or necessary control signals are also recorded for 
playback. 

As to information, the apparatus produces coded pat- 
terns or even rough analogs of normal visual scenes. As 
to aiding the blind, the apparatus responds to a sonar 
signal by placing phosphenes in the perceived visual 
field roughly where a normal person would see nearby 
objects. 
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[57] ABSTRACT 


Frequency reduction in human brain wave is inducible 
by allowing human brain to perceive 4-16 hertz beat 
sound. Such beat sound can be easily produced with an 
apparatus, comprising at least one sound source gener- 
ating a set of low-frequency signals different each other 
in frequency by 4-16 hertz. Electroencephalographic 
study revealed that the beat sound is effective to reduce 
beta-rhythm into alpha-rhythm, as well as to retain 
alpha-rhythm. 
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(57] ABSTRACT 

A method and apparatus for simulation of hearing in 
mammals by introduction of a plurality of microwaves 
into the region of the auditory cortex is shown and 
described. A microphone is used to transform sound 
signals into electrical signals which are in turn analyzed 
and processed to provide controls for generating a plu- 
rality of microwave signals at different frequencies. The 
multifrequency microwaves are then applied to the 
brain in the region of the auditory cortex. By this 
method sounds are perceived by the mammal which are 
representative of the original sound received by the 
microphone. 
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(57] ABSTRACT 


Sound is induced in the head of a person by radiating 
the head with microwaves in the range of 100 mega- 
hertz to 10,000 megahertz that are modulated with a 
particular waveform. The waveform consists of fre- 
quency modulated bursts. Each burst is made up of ten 
to twenty uniformly spaced pulses grouped tightly to- 
gether. The burst width is between 500 nanoseconds 
and 100 microseconds. The pulse width is in the range 
of 10 nanoseconds to 1 microsecond. The bursts are 
frequency modulated by the audio input to create the 
sensation of hearing in the person whose head is irradi- 
ated. 
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4,877,027 


1 
HEARING SYSTEM 


This invention relates to a hearing system for human 
beings in which high frequency electromagnetic energy 
is projected through the air to the head of a human 
being and the electromagnetic energy is modulated to 
create signals that can be discerned by the human being 
regardless of the hearing ability of the person. 


THE PRIOR ART 


Various types of apparatus and modes of application 
have been proposed and tried to inject intelligible 
sounds into the heads of human beings. Some of these 
have been devised to simulate speech and other sounds 
in deaf persons and other systems have been used to 
inject intelligible signals in persons of good hearing, but 
bypassing the normal human hearing organs. 

U.S. Pat. No. 3,629,521 issued Dec. 21, 1971 describes 
the use of a pair of electrodes applied to a person’s head 
to inject speech into the head of a deaf person. An oscil- 
lator creates a carrier in the range of 18 to 36 KHz that 
is amplitude modulated by a microphone. 

Science magazine volume 181, page 356 describes a 
hearing system utilizing a radio frequency carrier of 
1.245 GHz delivered through the air by means of a 
waveguide and horn antenna. The carrier was pulsed at 
the rate of 50 pulses per second. The human test subject 
reported a buzzing sound and the intensity varied with 
the peak power. 

Similar methods of creating “clicks” inside the 
human head are reported in I.E.E.E. Transactions of 
Biomedical Engineering, volume BME 25, No. 3, May 
1978. 

The transmission of intelligible speech by audio mod- 
ulated Microwave is described in the book Microwave 
Auditory Effects and Applications by James C. Lin 
1978 publisher Charles C. Thomas. 


BRIEF SUMMARY OF THE INVENTION 
I have discovered that a pulsed signal on a radio 
frequency carrier of about 1,000 megahertz (1000 MHz) 
is effective in creating intelligible signals inside the head 


of a person if this electromagnetic (EM) energy is pro- * 


jected through the air to the head of the person. Intelli- 
gible signals are applied to the carrier by microphone or 
other audio source and I cause the bursts to be fre- 
quency modulated. The bursts are composed of a group 
of pulses. The pulses are carefully selected for peak 
strength and pulse width. Various objects, advantages 
and features of the invention will be apparent in the 
specification and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings forming an integral part of this speci- 
fication: 

FIG. 1 is a block diagram of the system of the inven- 
tion. 

FIG. 2 is a diagram of an audio wave which is the 
input to be perceived by the recipient. 

FIG. 3 is a diagram on the same time coordinate as 
FIG. 2 showing bursts that are frequency modulated by 
the wave form of FIG. 2. 

FIG. 4 shows, on an enlarged time coordinate, that 
each vertical line depicted in FIG. 3 is a burst of pulses. 
(A burst is a group of pulses). 
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FIG. 5 shows, on a further enlarged time coordinate, 
a single continues pulse, Depicted as’a vertical line in 
FIG. 4. 


DETAILED DESCRIPTION OF THE 
INVENTION 


Inasmuch as microwaves can damage human tissue, 
any projected energy must be carefully regulated to 
stay within safe limits. The guideline for 1,000 MHz, set 
by the American Standards Institute, is 3.3 mw/cm2 
(3.3 milliwatts per square centimeter). The apparatus 
described herein must be regulated to stay within this 
upper limit. 

Referring to FIG. 1 a microphone 10 or other genera- 
tor of audio frequencies, delivers its output by wire 11 
to an FM capable pulse generator 12 and by branch 
wire 13 to a comparator 14, The comparator 14 also 
receives a signal from a voltage standard 16. When the 
peak voltage of the audio generator 10 falls below the 
standard 16 the comparator delivers a signal by wire 17 
to the FM capable pulse generator 12 to shut down the 
pulse generator 12. This avoids spurious signals being 
generated. The output of the FM pulse generator 12 is 
delivered by wire 18 to a microwave generator 19 
which delivers its output to the head of a human being 
23. In this fashion the person 23 is radiated with micro- 
waves that are in short bursts. 

The microwave generator 19 operates at a steady 
frequency presently preferred at 1,000 megahertz (1,000 
million). I presently prefer to pulse the microwave en- 
ergy at pulse widths of 10 nanoseconds to 1 microsec- 
ond. For any one setting of the FM capable generator 
12, this width is fixed. The pulses are arranged in bursts. 
The timing between bursts is controlled by the height of 
the audio envelope above the voltage standard line. In 
addition the bursts are spaced from one another at a 
non-uniform rate of 1 to 100 KHz. This non-uniform 
spacing of bursts is created in the FM capable generator 
12. 


Referring to FIG. 2 there is illustrated an audio wave 
27 generated by the audio input 10 wherein the horizon- 
tal axis is time and the vertical axis is voltage. For illus- 
trative purposes the wave 27 is shown as having a volt- 
age peak 28 on the left part of FIG. 2 and a voltage peak 
29 of the right side of FIG. 2. The voltage standard 16 
of FIG. 1 generates a de voltage designated at 31 in 
FIG. 2. This standard voltage is preferably at about 
50% of the peak voltage 28. The comparator 14 of FIG. 
1 actuates the FM capable generator 12 only when the 
positive envelope of the audio wave 27 exceeds the 
voltage standard. The negative portions of the audio 
wave are not utilized. 

Referring now to FIG. 3 there is illustrated two 
groups of bursts of microwave energy that are delivered 
by the antenna 22 of FIG. 1 to the head of the person 23. 
FIG. 3 has a horizontal time axis identical to the time 
axis of FIG, 2 and has a vertical axis that in this case 
represents the power of the microwaves from generator 
19. At the left part of FIG. 3 are a plurality of micro- 
wave bursts 32 that occur on the time axis from the 
point of intersection of the standard voltage 31 with the 
positive part of the audio wave 27, designated as the 
time point 33 to time point 34 on FIG. 2. It will be noted 
in FIG. 3 that the bursts 32 are non-uniform in spacing 
and that they are closer together at the time of maxi- 
mum audio voltage 28 and are more spread out toward 
the time points 33 and 34. This is the frequency modula- 
tion effected by the FM pulse generator 12. 
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[57] ABSTRACT 


This invention incorporates the discovery of new prin- 
ciples which utilize magnetic and electric fields gener- 
ated by time varying square wave currents of precise 
repetition, width, shape and magnitude to move 
through coils and cutaneously applied conductive elec- 
trodes in order to stimulate the nervous system and 
reduce pain in humans. Timer means, adjustment means, 
and means to deliver current to the coils and conductive 
electrodes are described, as well as a theoretical model 
of the process. The invention incorporates the concept 
of two cyclic expanding an collapsing magnetic fields 
which generate precise wave forms in conjunction with 
each other to create a beat frequency which in turn 
causes the ion flow in the nervous system of the human 
body to be efficiency moved along the nerve path 
where the locus of the pain exists to thereby reduce the 
pain. The wave forms are create either in one or more 
coils, one or more pairs of electrodes, or a combination 
of the two. 
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[57] ABSTRACT 


A method for changing brain wave frequency to a de- 
sired frequency determines a current brain wave fre- 
quency of a user, generates two frequencies with a fre- 
quency difference of a magnitude between that of the 
current actual brain wave frequency and the desired 
frequency but always within a predetermined range of 
the current actual brain wave frequency, and produces 
an output to the user corresponding to the two frequen- 
cies. One apparatus to accomplish the method has a 
computer processor, a computer memory, EEG elec- 
trodes along with an amplifier, a programmable timing 
generator responsive to the computer processor for 
generating the two frequencies, audio amplifiers and a 
beat frequency generator driving a visual frequency 
amplifier. 
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[57] ABSTRACT 


Apparatus for therapeutic application of vibro-acoustic 
energy to a human body, including a closed box with at 
least one sound opening in which is arranged a loud- 
speaker directed towards a part of the body. Upholstery 
is disposed between the box and the body at the location 
of the loudspeaker and has air passages. Low frequency 
signals are supplied to the loudspeaker and to one or a 
plurality of external loudspeakers. Music is supplied to 
the external loudspeakers. The low frequency signals 
are influenced either in step with the music, in a prede- 
termined relation to the music, or in predetermined 
rhythm. As a storage medium for sound there may be 
used a tape cassette or compact disc in which at least 
one of the sound channels contains the influenced low 
frequency signal in the frequency range 30-120 Hz and 
the remaining sound channels contain pure music. 
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(57) ABSTRACT 


A system for altering the states of human consciousness 
involves the simultaneous application of multiple stim- 
uli, preferable sounds, having differing frequencies and 
wave forms. The relationship between the frequencies 
of the several stimuli is exhibited by the equation 


gas4s 


where: 

f=frequency of one stimulus; 

g=frequency of the other stimuli of stimulus; and 

n=a positive or negative integer which is different for 
each other stimulus. 
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METHOD AND SYSTEM FOR ALTERING 
CONSCIOUSNESS 


TECHNICAL FIELD 


This invention is concerned with the application of 
stimuli to a human subject to induce different states of 
consciousness. 


BACKGROUND ART 


It is well accepted in scientific circles that there is a 
correlation between the electroencephalographic wave 
rhythms exhibited by the brain of a human and the state 
of consciousness of that being. Rhythms customarily 
found in the normal human adult when he is relaxed and 
his eyes closed have a pulse frequency in the seven-four- 
teen Hz. range and have come to be identified as “‘al- 
pha" rhythms. Similarly. when a person is aroused and 
anxious, the rhythms exhibited fall in the 14-28 Hz. 
range and are known as “beta” rhythms. A normal 
person in sleep exhibits “delta™ rhythms in the 1.75-3.5 
Hz. range. Other brain wave rhythms which have been 
identified by researchers as being associated with vari- 
ous norma] and abnormal states of consciousness are: 
“theta”, 3.5-7.0 Hz. and “gamma™, 28-56 Hz. Research 
by the applicant has led to the identification and naming 
of three additional rhythms, namely: “omega”, 
0.875-1.75 Hz.; “epsilon”, 56-112 Hz.; and “zeta”, 
112-224 Hz. 


Researchers have devised a variety of systems for 3 


stimulating the brain to exhibit specific brain wave 
rhythms and thereby alter the state of consciousness of 
the individual subject. Most of these efforts have been 
aimed at inducing an alpha, or relaxed, brain wave 
rhythm or a delta, or sleep, brain wave rhythm. 

E.W. Ballentine and B.C. Gindes, in their U.S. Pat. 
No. 3,762,396, granted Oct. 2, 1973, for “Method and 
Apparatus for Inducing Sleep by Applying Electrical 
Pulses to Plural Portions of the Head”, disclose a sys- 
tem for inducing sleep, treating psychosomatic disor- 
ders, and aiding the induction of hypnosis. With this 
system, the patient is subjected to three stimuli. The first 
stimulus is electrical current pulses having a frequency 
of 8-10 CPS applied by electrodes to the back of the 
head. A second stimulus of electrical current pulses 
having a frequency four times the frequency of the first 
stimulus is applied to the optic nerve through electrodes 
on the forehead. The third stimulus is a sound signal 
produced by the first stimulus and applied to the patient 
via sound attenuating chambers in order to isolate the 
patient from a noisy environment. 

U.S. Pat. No. 3,576,185 was granted Apr. 27, 1971, to 
H. Shulz for “Sleep-Inducing Method and Arrange- 
ment Using Modulated Sound and Light". This patent 
describes an apparatus and a method for inducing sleep 
by directing at the subject two sound signals in the 
range of 40-80 Hz., free of overtones and amplitude 
modulated between the perceivable minimum and a 
perceivable maximum. The two signals differ in fre- 
quency by approximately 0.5-2 Hz. Opti¢al stimuli may 
also be used 

K. Masaki in his U.S. Pat. No. 4,834,701, granted May 
30, 1989, for “Apparatus for Inducing Frequency Re- 
duction in Brain Wave" states his objective to be the 
reduction of beta-rhythm into alpha-rhythm as well as 
to retain alpha-rhythm. The subject is subjected to two 
sound signals which are each higher in frequency than 
4-16 Hz. But are different and produce a beat signal 
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which is within the 4-16 Hz. range. It is represented 
that the subject exhibits improve ability in learning, 
researching and inventing. 

B.C. Gindes also teamed with B.C. Meland to obtain 
U.S. Pat. No. 4.227.516, granted Oct. 14. 1980, for “Ap- 
paratus for Electrophysiological Stimulation”. This 
patent discloses apparatus for stimulating the effects of 
brain wave activity in one of the delta. theta, alpha, and 
beta brain wave frequency ranges. A first wave is gener- 
ated in a frequency range above the brain wave ranges. 
This first wave is then modulated by a second wave 
having a frequency within one of the brain wave fre- 
quencies. The modulated first waves are applied to the 
subject by means of electrodes on the forehead. The 
second wave may also be applied by sound through 
headphones. A third wave in a range 150-600 Hz. may 
be modulated by the second wave and the modulated 
tone that is produced applied to headphones worn by 
the subject. The system is represented as being able to, 
among other things, induce sleep, induce a hypnotic 
state, produce heightened awareness and increase the 
ability of a person to concentrate. 

Each of the systems disclosed in these prior patents 


* require that fairly complex apparatus be directly associ- 


ated with the subject. And the systems of the two 
Gindes, et.al. patents hamper useful activity of the sub- 
ject by the requirement that the subject be attached to 
electrodes and earphones. 

There continues to be a need for a system for induc- 
ing brain wave rhythms which is inexpensive and easy 
to use from the subject's point of view. 


DISCLOSURE OF THE INVENTION 


This invention contemplates utilizing a plurality of 
brain wave rhythm stimuli simultaneously with each 
stimulus having a specific frequency relationship with 
every other stimulus That relationship is expressed in 
the following equation: 


g=rss 


when f is the frequency of one stimulus, g is the corre- 
sponding frequency for each of the other stimulus or 
stimuli and n is a positive or negative integer. Although 
visual and electrical current stimuli can be employed in 
the system of this invention, aural stimuli are preferred. 
The latter can be recorded on small, convenient tape or 
disc records and played back by the subject on an inex- 
pensive portable player. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The invention is described in greater detail] hereinaf- 
ter by reference to the accompanying drawings, 
wherein: 

FIG. 1 is a graphic presentation of the various types 
of brain wave rhythms with which this invention is 
concerned; 

FIG. 2 illustrates graphically how a plurality of brain 
wave stimuli are combined to produce a brain wave 
rhythm according to the invention; 

FIG. 3 is a block diagram of brain wave rhythm 
stimuli recording apparatus employed in the invention; 
and 

FIG. 4 is a block diagram of brain wave rhythm 
stimuli playback apparatus employed in the invention. 
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A method of varying the brain state of a person includes 
the steps of supplying the first audio signal to one ear of 
the person, supplying a second audio signal to the other 
ear of the person, and substantially continuously vary- 
ing the frequency of at least one of the first and second 
audio signals to vary the brain state of the person. 
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[57] ABSTRACT 


An electroacoustic device includes a sound generator as 
well as a system for producing synthetic human speech, 
connected to a modulation stage for superimposing the 
output signals thereof. The superimposed output signals 
are applied via an amplifier stage to one of a headphone 
system or loudspeaker system. 
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A method having applicability in replication of desired 
consciousness states; in the training of an individual to 
replicate such a state of consciousness without further 
audio stimulation; and in the transferring of such states 
from one human being to another through the imposi- 
tion of one individual’s EEG, superimposed on desired 
stereo signals, on another individual, by inducement of 
a binaural beat phenomenon. 
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[57] ABSTRACT 


A system for altering the states of human consciousness 

involves the simultaneous application of multiple stim- 

uli, preferable sounds, having differing frequencies and 

wave forms. The relationship between the frequencies 

of the ig stimuli is exhibited by the equation 
g=2™4, 


where: 
f=frequency of one stimulus; 
g=frequency of the other stimuli or stimulus; and 
n=a positive or negative integer which is different 
for each other stimulus. 
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[57] ABSTRACT 


A psychotherapy apparatus and method provides treat- 
ing of an undesirable emotional arousal of a patient 
through coordinated and controlled presentation of 
visual and auditory stimuli to the patient. The operative 
steps of the psychotherapy apparatus and method in- 
clude presenting visual stimuli observable by a sta- 
tionarily-positioned patient at right and left extremes of 
the patient's range of lateral eye movement, alternately 
switching the visual stimuli laterally between the right 
and left extremes of the patient’s range of lateral eye 
movement, presenting auditory stimuli to the patient’s 
ears, alternately switching the auditory stimuli between 
the patient’s ears synchronously with alternately 
switching of the visual stimuli between the right and left 
extremes of the patient’s range of lateral eye movement, 
monitoring physiological responses of the patient to the 
visual and auditory stimuli, and, in response to such 
monitoring, controlling the presenting and switching of 
the visual and auditory stimuli so as to elict a mental 
imagery of a negative experience of the patient and to 
eliminate the undesirable emotional arousal evoked by 
the negative experience and to substitute a positive 
experience reinforcing a desired new behavior. 
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PSYCHOTHERAPY APPARATUS AND METHOD 
FOR TREATING UNDESIRABLE EMOTIONAL 
AROUSAL OF A PATIENT 


BACKGROUND OF THE INVENTION 


1, Field of the Invention 

The present invention generally relates to psycho- 
therapy techniques for treating emotional problems 
and, more particularly, to a psychotherapy apparatus 
and method for treating undesirable emotional arousal 
of a patient. 

2. Description of the Prior Art 

Many members of society currently demonstrating 
various undesirable (both pathological and non-patho- 
logical) behaviors are burdened with various emotional 
problems and emotionally-aggravated physical prob- 
lems. Some examples of these problems are anxiety 
disorders, asthma, panic attacks, depression, anger, im- 
potence, fears and phobias, grief, headaches, marriage 
problems, post Electro-Convulsive Therapy confusion, 
anxiety and memory loss, and post traumatic stress 
disorder (Vietnam and police service and child abuse 
and incest). The current undesirable behavior of a per- 
son provides connection of a current experience with a 
historical or more recent negative experience. 

Heretofore, the primary mode of conducting psycho- 
therapy for treatment of these problems has been by the 
use of one therapist with one patient or one or more 
therapists with a small group of patients. This mode of 
psychotherapy has been carried out mainly through 
verbal communication between therapists and patients. 
A significant drawback of relying primarily on verbal 
communication to conduct psychotherapy is that a 
large number of treatment sessions are needed to ade- 
quately deal with these problems. An unfortunate con- 
sequence of this is that the greater the overall quantity 
of time consumed in treatment the greater the cost and 
the fewer the number of persons that can be treated by 
a given population of therapists with proper qualifica- 
tion and clinical training. Another significant drawback 
is that some adults and many children are not verbal 
enough to successfully profit from verbal therapies. 

Consequently, a need exists for a different approach 
to psychotherapy for treatment of emotional problems 
and emotionally-aggravated physical problems which 
approach will overcome the above-described draw- 
backs without introducing new ones in their place. 


SUMMARY OF THE INVENTION 


The present invention provides a psychotherapy ap- 
paratus and method being designed to satisfy the afore- 
mentioned needs. The psychotherapy apparatus and 
method of the present invention employ a sequence of 
operative steps which preferably are conducted in an 
automated manner so as to thereby reduce the number 
of treatment sessions and increase the number of pa- 
tients that can be handled by a given therapist. The 
apparatus and method are designed for treating an unde- 
sirable emotional arousal of a patient through coordi- 
nated presentation of visual and auditory stimuli to the 
patient and through control of the visual and auditory’ 
stimuli. Preferably, although not necessarily, the visual 
and auditory stimuli is controlled in response to moni- 
toring and measuring the physiological responses of the 
patient to the visual and auditory stimuli. 

Accordingly, the present invention is directed to a 
psychotherapy apparatus for treating an undesirable 


2 
emotional arousal of a patient. The psychotherapy ap- 
paratus basically comprises: means for presenting visual 
stimuli so as to be observable by a stationarily-posi- 
tioned patient substantially at predetermined opposite 


5 extremes of the patient’s range of eye movement; means 
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for presenting auditory stimuli to the ears of the patient; 
and contro] means connected to the visual stimuli pres- 
enting means and to the auditory stimuli presenting 
means for operating the visual stimuli presenting means 
to alternately switch the visual stimuli between the 
predetermined extremes of the patient’s range of eye 
movement and for operating the auditory stimuli pres- 
enting means to alternately switch the auditory stimuli 
between the patient's ears. The control means is capable 
of operating the visual stimuli presenting means and the 
auditory stimuli presenting means to cause alternate 
switching of the visual stimuli and auditory stimuli in a 
predetermined coordinated synchronous relationship 
with respect to one another so as to elict in the patient 
a mental imagery of a given past negative experience of 
the patient and to eliminate the undesirable emotional 
arousal evoked in the patient by the given negative 
experience and to substitute a positive experience rein- 
forcing a desired new behavior. 

More particularly, the predetermined extremes are 
right and left lateral extremes of the patient’s lateral eye 
movement. The visual stimuli presenting means in- 
cludes a bank of lights located at each of the right and 
left lateral extremes of the patient’s eye movement. The 
contro] means is operable to alternately blink the lights 
individually back and forth between the predetermined 
extremes of the patient’s eye movement. 

The auditory stimuli presenting means includes 
means for generating a sound and a pair of stereo head- 
phones capable of being worn over the ears of the pa- 
tient. The headphones are operable for receiving the 
sound and transmitting the sound to the patient's ears. 
The control means is connected between the head- 
phones and the sound generating means and is operable 
to alternately switch the sound being transmitted 
through the headphones back and forth between the 
patient’s ears. 

The psychotherapy apparatus also comprises means 
disposed between the predetermined extemes of the 
patient’s range of eye movement for displaying visual 
information toward the stationarily-positioned patient. 
The displaying means includes a video display monitor 
disposed between the predetermined extremes of the 
patient’s range of eye movement. The control means is 
connected to the displaying means and is operable to 
cause the displaying means to display the visual infor- 
mation in a predetermined pattern. 

Further, the contro] means includes means for moni- 
toring and measuring at least one predetermined physio- 
logical response of the patient to the visual and auditory 
stimuli and producing an output representative of the 
response. The control means also includes means con- . 
nected to the monitoring and measuring means for re- 
ceiving the output thereof and for controlling, in re- 
sponse to the output, the visual stimuli presenting means 
and the auditory stimuli presenting means. 

Also, the present invention is directed to a psycho- 
therapy method for treating an undesirable emotional 
arousal of a patient. The psychotherapy method basi- 
cally comprises the steps of: presenting visual stimuli so 
as to be observable by a stationarily-positioned patient 
substantially at predetermined opposite extremes of the 


United States Patent 19 
Mrklas et al, 


[54] 


[75] 


{73] 
[21] 
(22] 


(51] 
(52] 


[58] 


[56] 


STRESS REDUCTION SYSTEM AND 
METHOD 


Inventors: Theresia A. Mrklas 
Maurice B. 
Daniel, Alexandria, Va.; William B. 
Daniel, Twinsburg, Ohio 


Assignee: Theresia A. Mrklas, North Olmsted, 


Ohio 
Appl. No.: 777,203 
Filed: Oct. 16, 1991 


A61M 21/00 

... 600/27; 434/236; 

601/15 

Field of Search ........scessesssees 434/236, 237, 238; 

600/26, 27, 28, 21; 128/24.1, 24.2, 24.3, 33, 32 

References Cited 
U.S. PATENT DOCUMENTS 

3,014,477 12/1961 Carlin ......scssecsesecseeseenesseenreneee 600/27 
3,278,676 10/1966 Becker . 

3,643,941 2/1972 Kashar ........cssessscsssssessssess 128/24.1 


3,727,616 4/1973 Lenzkes . 

3,753,433 8/1973 Bakerich et al. . 

3,822,693! F/NDTA: RGB csssrsesssincscsasssscsanascectssmnese 600/27 
3,826,250 7/1974 Adams . 

3,837,331 9/1974 Ross . 

3,967,616 7/1976 Ross . 

4,258,706 3/1981 Shak ...cccsescsesesseseseeseneenes 128/24.1 
4,315,502 2/1982 Gorges . 

4,335,710 6/1982 Williamson . 

4,388,918 6/1983 Filley . 

4,553,534 11/1985 Stiegler . 

4,640,266 2/1987 Levy . 

4,665,926 5/1987 Launer et al. . 

4,728,293 3/1988 Kole, Jr. ..csecssecsserserseseeesees 434/236 


11] Patent Number: 5,304,112 
(45) Date of Patent: Apr. 19, 1994 


4,736,307 4/1988 Salb . 

4,893,615 1/1990 Khabirova .... 
5,024,650 6/1991 Hagiwara et al. 
5,036,858 8/1991 Carter et al 600/27 
5,076,281 12/1991 Gavish «++ 600/28 


FOREIGN PATENT DOCUMENTS 


3447105 7/1985 Fed. Rep. of Germany 
3823402 1/1990 Fed. Rep. of Germany 
1119700 10/1984 U.S.S.R. wees 

2201599 9/1988 United Kingdom .. 
0004191 5/1989 World Int. Prop. O. 


Primary Examiner—Jessica J, Harrison 
Attorney, Agent, or Firm—Sixbey, Friedman, Leedom & 
Ferguson 


[57] ABSTRACT 


An integrated stress reduction system detects the stress 
level of a subject and displays a light pattern reflecting 
the relationship between the subject’s stress level and a 
target level. At the same time, the system provides 
relaxing visual, sound, tactile, environmental, and other 
effects to aid the subject in reducing his or her stress 
level to the target level. In one preferred embodiment, 
the intensity, type, and duration of the relaxing effects 
are controlled by a computer program in response to 
the measured stress level. The light pattern stress level 
display uses a laser which is deflected on one axis by a 
measured stress level signal and on a second axis per- 
pendicular to the first by a target signal representing the 
target stress level. The pattern produced is more com- 
plex when the two signals do not coincide, and becomes 
a less complex geometric figure as the subject’s stress 
level approaches the target. 
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[57] ABSTRACT 


A random signal generator outputs a random noise 
signal to a band pass filter which selectively passes 
frequency components in the frequency range of a de- 
sired brain wave from a subject. The output of the band 
pass filter is supplied to an automatic level controller. 
The automatic level controller sets the output of band 
pass filter to a predetermined amplitude. Then, the out- 
put of the automatic Jevel controller is fed to a stimulat- 
ing light generator, which converts the output of the 
automatic level controller into a light signal for stimu- 
lating the subject in order to induce the desired brain 
wave from the subject. The light signal is then emitted 
into the subject's eyes. 
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[57] ABSTRACT 


A method and recording for use in achieving Alpha and 
Theta brain wave states and effecting positive emo- 
tional states in humans to enhance learning and self- 
improvement, is provided which includes a medium 
having a musical composition recorded thereon with an 
initial tempo decreasing to a final tempo and verbal 
phrases, comprising between approximately 4 and ap- 
proximately 8 words, recorded in synchrony with the 
decreasing initial tempo. 
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[57] ABSTRACT 

Improved methods and apparatus for entraining human 
brain patterns, employing frequency following response 
(FFR) techniques, facilitate attainment of desired states 
of consciousness. In one embodiment, a plurality of 
electroencephalogram (EEG) waveforms, characteris- 
tic of a given state of consciousness, are combined to 
yield an EEG waveform to which subjects may be 
susceptible more readily. In another embodiment, sleep 
patterns are reproduced based on observed brain pat- 
terns during portions of a sleep cycle; entrainment prin- 
ciples are applied to induce sleep. In yet another em- 
bodiment, entrainment principles are applied in the 
work environment, to induce and maintain a desired 
level of consciousness. A portable device also is de- 
scribed. 
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[57] ABSTRACT 


A rotating device for producing altered states of conscious- 
ness in a subject is provided. The subject’s body rotates 
about a point in the center of the body support means at a 
speed between about 10 and about 60 revolutions per 
minute. In a preferred embodiment the direction of rotation 
is periodically reversed. 
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DEVICE FOR INDUCING ALTERED STATES 
OF CONSCIOUSNESS 


FIELD OF THE INVENTION 


This invention is a device for producing altered states of 
consciousness and comprises means for rotating the sub- 
ject’s body. 


BACKGROUND OF THE INVENTION 


Shamans in all cultures from ancient times until the 
present have employed means for altering their states of 
consciousness so as to induce visions and become conscious 
of non-ordinary realities where information helpful in heal- 
ing illnesses and performing divinations may be available. 
Such means include the ingestion of psychotropic plant 
substances, the use of rhythmic and monotonous sound such 
as drumming and chanting, and dancing such as the Sufi 
whirling dervish dances. 

Mircea Eliade (1964) in “Shamanism, Archaic Tech- 
niques of Ecstasy”, (Panther Books) p.130 describes a 
practice of shamans of the Carib Indians of South America 
who place apprentices on “a platform suspended from the 
ceiling of the hut by a number of cords twisted together, 
which, as they unwind, make the platform revolve with 
increasing speed. The novice sings: ‘The platform of the 
pujai will carry me to the sky...’ and he enters the various 
celestial spheres one after the other and sees the spirits in a 
vision . . . Finally, the apprentice feels that he is carried into 
the sky and enjoys celestial visions.” (Citing F. Andres 
(1939), “Die Himmelsreise der Caraibischen Medizinman- 
ner” ZE LXX 3-5 p.340; and Metraux, “Le Shamanisme 
chez les Indiens de I’ Amerique du Sud Tropicale”, p.208.] 

H. Kalweit (1988), “Dreamtime and Inner Space, The 
World of the Shaman”, Shambhala Press, pp. 163-165 also 
describes this device and states that Robert Masters and Jean 
Houston have developed a similar device and found that a 
person being subjected to vertical or horizontal movements 
would, after about twenty minutes, experience an altered 
state of consciousness marked by highly realistic fantasies. 
The Masters and Houston device is described by its devel- 
opers as similar to the European “witches’ cradle”, essen- 
tially a swing. Best results were achieved with the subject 
standing up with the eyes covered. A similar device was 
displayed at Essalen Institute in California during the 
1960's, comprising a swing in which the subject could sit 
and swing and spin. The subject’s entire body was covered 
and bound in canvas. 

In nonce of these devices were means provided for con- 
trolling the speed of rotation or continuing the rotation over 
a period of up to thirty minutes with periodic reversal of the 
direction of rotation. 

Carlos Castaneda (1981), in “The Eagle’s Gift,” Wash- 
ington Square Press, New York, N.Y., at page 61-62 
describes a harness device for a game in which the subject 
is suspended in a harness and must keep his balance as 
antagonists pull the ropes suspending the subject. The game 
is for sharpening visual prowess and gaining access to 
“memory of the body”. 

Devices which rotate the human body for purposes other 
than trance induction are known to the art. A number of such 
devices are designed for holding the subject in a seated 
rather than a reclining position, as shown in the following 
U.S. Patents: Kiddie U.S. Pat. No. 715,668 for “Pleasure 
Device” shows a swing which is hung on a rotatable mount 
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to convert it into a carousel. Joncs U.S. Pat. No. 1,044,391 
for Roundabout Swing shows a rotating swing with a center 
post. A platform rotates about a shaft piercing its middle, 
suspending on ropes or wires which wind up around the 
shaft as the platform turns and causc reversal of its motion 
when unwinding. Curry U.S. Pat. No. 3,558,129 for “Chil- 
dren’s Merry-Go-Round” shows a merry-go-round having 
retractable seat arms and powered by an electric motor. 
Keaton U.S. Pat. No. 4,544,202 shows a rotatable, manually 
powered lounge chair pivoted on a base. It has a gear 
connection to control the amount of rotation and to position 
the chair. Change U.S. Pat. No. 4,720,140 discloses a 
rotating platform for a sunbather having a chair mounted 
upon the platform. It has a center pivot about which the 
platform will rotate and the platform also has rollers at its 
end. The platform may be motor-powered. Sobel U.S. Pat. 
No. 5,078,451 discloses a manually rotatable chaise lounge 
in which the body support has a base element which is 
pivotally supported on the base frame. There are roller 
bearings between the base and the rotatable support. 

U.S. Patents which disclose rotating display devices are as 
follows: Thompson U.S. Pat. No. 1,106,255 for Spectacular 
Display Apparatus shows a display device useful for stage 
productions with a sling for suspending the article to be 
displayed, such as a grand piano, which can be both rotated 
and moved vertically. The device may be rotated by pulling 
a rope attached to a pulley, Hartong U.S. Pat. No. 1,553,528 
for “Display Device,” shows a device for merchandise 
display having a circular platform rotated by means of an 
electric motor beneath the platform powering peripheral 
drive means. 

Rotatable platforms on which sunbathers may lie supine 
are as follows: Derujinsky U.S. Pat. No. 3,646,896 for 
Sunbather’s Rotatable Platform shows a sunbather’s plat- 
form for two individuals who lie on it in a supine position. 
The platform is manually rotated. Speice U.S. Pat. No. 
4,379,588 for Revolving Solar Lounger shows a chaise-type 
lounger which rotates on a base only in response to energi- 
zation from the sun’s rays. When the sun is covered by 
clouds, the lounge does not rotate. Padgett U.S. Pat. No. 
4,597,119 for Suntanning Device, shows a rotatable sun- 
bathing lounge which is pivotally supported on the pivot 
base and has an adjustable braking device to slow down the 
rotation to a desired speed, and is rotated by a spring or an 
electric motor, or gravity. This device is believed to provide 
rotational speeds considerably slower than required for 
trance induction. 

Aclimber’s device in which the subject may lie supine on 
a platform suspended on straps is the Portaledge by A-5 
Company of Phoenix Ariz., depicted in Bridwell, ct al. 
(1990), “Climbing Big Walls,” pages 58-59. This device is 
not designed to rotate. 

None of the foregoing disclose or suggest a rotating 
device upon which the subject may lie supine, suitable for 
trance induction. Nor has any rotating device been taught 
adapted to automatically rotate at a speed suitable for trance 
induction. 


SUMMARY OF THE INVENTION 


The device of this invention causes the occupant (called 
the “subject” herein) to enter a state of extreme relaxation in 
an altered state of consciousness which, in a darkened room 
or with the eyes closed or blindfolded, leads to an experience 
of weightlessness as though flying through space, stimulat- 
ing dream-like imagery and out-of-body sensations. The 
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[57] ABSTRACT 


Physiological stress in a human subject is treated by gener- 
ating a weak electromagnetic field about a grounded clec- 
trode by the application of pulses of between 5 and 50 
microseconds each at a pulse rate of between 0.5K and 10K 
pulses per second to a power electrode, the power electrode 
and grounded electrode being coupled to high voltage pulse 
generation means. A subject is positioned within the weak 
electromagnetic ficld for a period of time sufficient to cause 
an increase in his or her alpha or theta brain wave levels. 
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METHOD AND APPARATUS FOR 
REDUCING PHYSIOLOGICAL STRESS 


TECHNICAL FIELD 


The present invention relates to methods and apparatuses 
for reducing physiological stress in humans. More particu- 
larly, the invention relates to methods of reducing physi- 
ological stress by increasing an individual's alpha and theta 
brain waves amplitudes without the need for conscious 
mental effort or the attachment of devices to the body. 


BACKGROUND OF THE INVENTION 


The human brain produces electrical brain waves at 
frequencies ranging from 0 to 64 Hertz (Hz). Within this 
range are delta waves from 0 to 3 Hz, theta waves from 3 to 
8 Hz, alpha waves from 8 to 13 Hz, and beta waves from 13 
to 64 Hz. These brain waves are usually present at any given 
time but in varying magnitudes depending on an individual’s 
thought processes. Beta levels dominate during the alert 
awakened state. Alpha levels rise and beta levels fall in the 
light sleep state. Theta levels increase while alpha and beta 
levels decrease during the deep sleep state. Delta levels rise 
during a deep-deep sleep state. 

It is known that an increase in physiological stress is 
manifested by low levels of alpha and theta brain waves. An 
increase in theta frequency levels produce the best physi- 
ological stress reduction results, yet they are the most 
difficult for individuals consciously to produce. While it has 
been found that an increase in theta frequency levels corre- 
spondingly increases alpha frequency levels, the reverse is 
not true. The more readily increased alpha brain waves do 
not correspondingly increase theta brain wave levels. 

Current techniques used to reduce psychological stress are 
essentially limited to conscious mental efforts. This is some- 
times achievable through pure meditation and sometimes 
not. Such technique is thus often unreliable. Physiological 
stress reduction can also be achieved by mental excrcises in 
association with electronic bio-feedback instruments that 
inform individuals of their success or failure in controlling 
brain wave frequencies, and which assist in altering brain 
wave frequencies. These bio-feedback instruments typically 
employ sensors that are attached to the individual’s skull and 
which are electrically coupled with analytic and display 
apparatuses. Since the individual is physically attached to 
the instrument, limitations in movement exist which can 
inhibit the ability of the individual to increase his or her 
alpha and theta brain wave frequencies and to maintain such 
increases for a sufficiently period of time to achieve thera- 
peutic results. 

Thus, there remains a need for a method of reducing 
physiological stress that does not require conscious mental 
effort by individuals and which does not require the attach- 
ment of devices to the persons. Accordingly, it is to the 
provision of such physiological stress that the present inven- 
tion is primarily directed. 


SUMMARY OF THE INVENTION 


It has now been discovered that physiological stress 
reduction can also be achieved with the use of electrical 
means without the need for conscious effort nor the attach- 
ment of devices to persons. By merely exposing a person or 
persons to a weak clectromagnetic field produced in a 
certain manner, the person's alpha and theta brain wave 
levels may be increased and thereby reduce physiological 
stress. 
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The weak electromagnetic ficld is produced about a 
grounded electrode that is coupled with a high voltage pulse 
generator. The generator transmits pulses of between 5 and 
50 microseconds cach, at a pulse repetition rate of between 
0.5K and 10K pulses per second, to a power electrode, the 
power clectrode and grounded clectrode being coupled to a 
high voltage pulse generator. The subject is positioned 
within the weak electromagnetic field for a period of time 
sufficient to cause an increase in alpha and/or theta brain 
wave levels of the subject. 

The method may be practiced with a therapeutic unit that 
has a treatment space of a size sufficient to accommodate 
one or more human subjects positioned within the weak 
electromagnetic field about the grounded electrode. The 
weak electromagnetic field itself may be specifically pre- 
scribed by monitoring brain wave levels of the subject while 
varying an electrical parameter of the pulse trains generated 
by the high voltage pulse generator and identifying that 
parameter which produces a desirable increase in alpha 
and/or theta brain wave levels for the individual. 


BRIEF DESCRIPTION OF THE DRAWING 


FIG. 1 is a schematic diagram of a therapeutic unit that 
embodies principles of the present invention. 

FIG. 2 is a graphic representation of a pulse train gener- 
ated for use in practicing the method of the present inven- 
tion. 

FIG. 3A represents brain wave patterns of a Subject A 
before utilizing the method of the present invention while 
FIG. 3B represents the brain wave patterns of subject A after 
utilizing the method of the present invention. 

FIG. 4A represents the brain wave patterns of a Subject B 
before utilizing the method of the present invention while 
FIG. 4B represents the brain wave patterns of the Subject B 
after utilizing the method of the present invention. 


DETAILED DESCRIPTION OF THE DRAWINGS 


With reference next to the drawing, there is schematically 
shown in FIG. 1 a therapeutic unit for the treatment of 
physiological stress in a human subject. ‘The unit has means 
for generating a weak electromagnetic field about a 
grounded electrode 12 of generally semi-spherical spatial 
shape as indicated at 13, there of course being no sharply 
defined boundary of such. A human subject S is shown 
positioned within this weak electromagnetic field for treat- 
ment which may, for example, be in a room of a building. 

The weak electromagnetic field is generated by the use of 
a high voltage pulse generator that is connected via a well 
insulated conductor to both the grounded electrode 12 and to 
earth ground. The generator is also connected via another 
insulated conductor 15 to a power electrode 16 that is 
located outside of the weak electromagnetic field. 

The high voltage pulse generator is capable of generated 
pulses of between 0.5 KV to 30 KV of variable pulse widths 
and pulse repetition rates. It has been found that pulse widths 
of between 5 and 50 microseconds as measured at 50% of 
peak voltage and of a pulse repetition rate of between 500 
Hz and 10K Hz, peak to peak, as shown in FIG. 2, produces 
a weak electromagnetic field that is of substantial therapeu- 
tic value here. Moreover, it has been determined that dif- 
ferent pulse repetition frequencies or rates within this overall 
range provide better benefits for different individuals than 
others. Thus by observing alpha and theta levels in an 
individual while varying the pulse repetition rate, an opti- 
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(57] ABSTRACT 


Asystem for evoking an electroencephalogram (EEG) signal 
from the brain of a user has a brain wave evoking terminal 
unit which includes a headgear for being mounted on the 
head of the user, a light emitter, mounted on the headgear, 
for applying an EEG signal evoking photic stimulus to the 
eyes of the user, and electrodes, mounted on the headgear, 
for detecting brain waves produced by the user. The system 
also has a brain wave signal processor, responsive to brain 
wave signals from the electrodes, for generating a stimulat- 
ing signal having a frequency corresponding to a brain wave 
to be evoked, and for applying the stimulating signal to the 
light emitter. The brain wave to be evoked is extracted and 
fed back as stimulating light to the user, who can be rapidly 
and strongly brought into a desired brain wave condition. 
The brain wave signal processor may be combined with the 
brain wave evoking terminal unit, so that the system is small 
in size, simple in arrangement, and can be carried and 
mounted on the user’s head with ease. 
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[57] ABSTRACT 


A device for enhancing lucidity in the dream state of an 
individual. The device includes electronic circuitry incorpo- 
rated into a headband for the user to wear while sleeping. 
The circuitry includes a detector for fitting adjacent to the 
eye of the sleeping individual, for detecting Rapid Eye 
Movement (REM), which occurs during the dream state. 
The detector emits a signal that is evaluated by additional 
circuitry to determine whether or not REM sleep is occur- 
ring. If REM sleep is occurring, a signal is generated to 
operate a recorded, which typically plays prerecorded mes- 
sages through the headphones engaging the ear of the 
sleeping individual. 
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[57] ABSTRACT 


Physiological stress in a human subject is treated by gener- 
ating a weak electromagnetic ficld about a quartz crystal. 
The crystal is stimulated by applying electrical pulses of 
pulse widths between 0.1 and SO microseconds each at a 
pulse repetition rate of between 0.5K and 10K pulses per 
second to a conductor positioned adjacent to the quariz 
crystal thereby gencrating a weak electromagnetic ficld. A 
subject is positioned within the weak electromagnetic field 
for a period of time sufficient to reduce stress. 
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METHOD AND APPARATUS FOR 
REDUCING PHYSIOLOGICAL STRESS 


REFERENCE TO RELATED APPLICATION 


This is a continuation-in-part of application Ser. No. ~ 


08/219,088 filed Mar. 28, 1994, now issued Jan. 2, 1996 U.S. 
Pat. No. 5,480,374. 


TECHNICAL FIELD 


The present invention relates to methods and apparatuses 
for reducing physiological stress in humans. More particu- 
larly, the invention relates to methods of reducing physi- 
ological stress by increasing an individual's alpha and theta 
brain waves amplitudes without the need for conscious 
mental effort or the attachment of devices to the body. 


BACKGROUND OF THE INVENTION 


The human brain produces electrical brain waves at 
frequencies ranging from 0 to 64 Hertz (Hz). Within this 
range arc delta waves from 0 to 3 Hz, theta waves from 3 to 
8 Hz, alpha waves from 8 to 13 Hz, and beta waves from 13 
to 64 Hz. These brain waves are usually present at any given 
time but in varying magnitudes depending on an individual’s 
thought processes. Beta levels dominate during the alert 
awakened state. Alpha levels rise and beta levels fall in the 
light sleep state. Theta levels increase while alpha and beta 
levels decrease during the deep sleep state. Delta levels rise 
during a deep-deep sleep state. 

Tt is known that an increase in physiological stress is 
manifested by low levels of alpha and theta brain waves. An 
increase in theta frequency levels produce the best physi- 
ological stress reduction results, yet they are the most 
difficult for individuals consciously to produce. While it has 
been found that an increase in theta frequency levels corre- 
spondingly increases alpha frequency levels, the reverse is 
not truc. The more readily increased alpha brain waves do 
not correspondingly increase theta brain wave levels. 

Current techniques used to reduce psychological stress are 
essentially limited to conscious mental efforts. This is some- 
times achievable through pure meditation and sometimes 
not. Such technique is thus often unreliable. Physiological 
stress reduction can also be achieved by mental exercises in 
association with electronic biofeedback instruments that 
inform individuals of their success or failure in controlling 
brain wave frequencies, and which assist in altering brain 
wave frequencies. These bio-feedback instruments typically 
employ sensors that are attached to the individual’s skull and 
which are electrically coupled with analytic and display 
apparatuses. Since the individual is physically attached to 
the instrument, limitations in movement exist which can 
inhibit the ability of the individual to increase his or her 
alpha and theta brain wave frequencics and to maintain such 
increases for a sufficicntly period of time to achieve thera- 
peutic results. 

Thus, there remains a need for a method of reducing 
physiological stress that does not require conscious mental 
effort by individuals and which does not require the attach- 
ment of devices to the persons. Accordingly, it is to the 
provision of such physiological stress that the present inven- 
tion is primarily directed. 


SUMMARY OF THE INVENTION 


It has now been discovered that physiological stress 
reduction can also be achieved with the use of electrical 
means without the need for conscious effort nor the attach- 
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2 
ment of devices to persons. By mercly exposing a person or 
persons to a weak clectromagnetic field produced in a 
certain manner, the person’s alpha and theta brain wave 
levels may be increased and thereby reduce physiological 
stress. 

The weak electromagnetic field is produced about a 
grounded electrode that is coupled with a high voltage pulse 
gencrator. The gencrator transmits pulses of between 5 and 
50 microseconds cach, at a pulse repetition rate of between 
0.5K and 10K pulses per second, to a power electrode, the 
power electrode and grounded electrode being coupled to a 
high voltage pulse generator. The subject is positioned 
within the weak electromagnetic field for a period of time 
sufficient to cause an increase in alpha and/or theta brain 
wave levels of the subject. 

The method may be practiced with a therapeutic unit that 
has a treatment space of a size sufficient to accommodate 
one or more human subjects positioned within the weak 
electromagnetic ficld about the grounded clectrode. The 
weak clectromagnetic ficld itself may be specifically pre- 
scribed by monitoring brain wave levels of the subject while 
varying an electrical parameter of the pulse trains generated 
by the high voltage pulse generator and identifying that 
parameter which produces a desirable increase in alpha 
and/or theta brain wave levels for the individual. 

In an alternative form of the invention a human subject is 
treated for physiological stress by stimulating a quartz 
crystal by applying electrical pulses of pulse widths between 
0.1 and 50 microseconds each at a pulse repetition rate of 
between 0.5K and 10K pulses per second to a conductor 
positioned adjacent to the quartz crystal thereby generating 
a weak electromagnetic field about the crystal, and position- 
ing the subject within the weak electromagnetic field. Appa- 
ratus for use in this treatment method comprises a quartz 
crystal, an electrical conductor mounted adjacent the quartz 
crystal, and means for applying to the conductor electrical 
pulses of pulse widths of between 0.1 and 50 microseconds 
each at a pulse repetition rate of between 0.5K and10K 
pulses per second. 


BRIEF DESCRIPTION OF THE DRAWING 


FIG. 1 a schematic diagram of a therapeutic unit that 
embodies principles of the present invention. 

FIG. 2 is a graphic representation of a pulse train gener- 
ated for use in practicing the method of the present inven- 
tion. 

FIG. 3A represents brain wave patterns of a Subject A 
before utilizing the method of the present invention while 

FIG. 3B represents the brain wave patterns of Subject A 
after utilizing the method of the present invention. 

FIG. 4A represents the brain wave patterns of a Subject B 
before utilizing the method of the present invention while 
FIG. 4B represents the brain wave patterns of the Subject B 
after utilizing the method of the present invention. 

FIG. 5 is a schematic diagram of a therapeutic unit that 
embodies principles of the invention in another form. 

FIG. 6 is a graphic representation of a pulse train gener- 
ated for usc in practicing the method of the invention with 
the unit shown in FIG. 5. 


DETAILED DESCRIPTION OF THE DRAWINGS 


With reference next to the drawing, there is schematically 
shown in FIG. 1 a therapeutic unit for the treatment of 
physiological stress in a human subject. The unit has means 
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(S7] ABSTRACT 


A method and recording for the usc in achieving alpha and 
theta brainwave states and effecting positive emotional 
states in humans, is provided which includes a medium 
having a musical composition thereon with an initial tempo 
decreasing to a final tempo and verbal phrases recorded in 
synchrony with the decreasing tempo. 
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[57] ABSTRACT 


Apparatus and method for monitoring and for improving the 
state of alertness of a subject while he continues to perform 
a primary task, driving a vehicle, operating machinery, etc. 
The apparatus includes stimulation apparatus for issuing 
stimuli to the subject and response apparatus for enabling 
the subject to reply to the stimuli. The stimuli can be audible, 
visual or tactile. Test results are processed and compared to 
baseline values taken when the subject is displaying a 
normal state of alertness. The rate of activation of the 
stimulation apparatus increases inversely with a deteriorat- 
ing state of alertness of the subject to improve the state of 
alertness of the subject. The apparatus can be fashioned in a 
wide range of devices including a hand-held portable device, 
a wristwatch, a behind-the-ear (BTE) clip, a pair of spec- 
lacles, and for installation in a steering wheel. 
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(57] ABSTRACT 


Sensors are provided for detecting brain waves of a user, and 
a band-pass filter is provided for extracting a particular brain 
waves including an a wave included in a detected brain 
wave. The band-pass filter comprises a first band-pass filter 
having a narrow pass band, and a second band-pass filter 
having a wide pass band. One of the first and second 
band-pass filters is selected, and a stimulation signal is 
produced in dependency on an a@ wave extracted by a 
selected band-pass filter. In accordance with the stimulation 
signal, a stimulation light is emitted to the user in order to 
induce the user to relax or sleeping state. 
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(57| ABSTRACT 


An audible sound of modulated wave where a very low- 
frequency wave of about 20 hertz or lower is superposed on 
an audio low-frequency wave effectively stimulates I'm 
theta in human brain waves to improve attention and con- 
centration during mental tasks when auditorily administered. 
The audible sound is also effective in stimulation of human 
alpha wave when the very low-frequency wave lies within 
the range of about 2-10 hertz. Such audible sound is 
artificially obtainable by generating an electric signal which 
contains such a modulated wave, and transducing it into 
audible sound wave. 
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ABSTRACT 


A method of inducing harmonious states of being using 
vibrational stimuli, preferably sound, comprised of a mul- 
titude of frequencies expressing a specific pattern of rela- 
tionship. Two base signals are modulated by a set of ratios 
to generate a plurality of harmonics. The harmonics are 
combined to form a “fractal” arrangement. 
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(57) ABSTRACT 


Adevice and a method for creation of emotions are provided 
for an interface of information, such as an artificial agent and 
a personified agent, intervened between a human being (i.¢., 
user) and an electronic apparatus. For instance, an emotion 
creating device is configured by a neural network, a behavior 
determination engine and a feature determination engine. 
The neural network inputs user information, representing 
conditions of the user, and apparatus information, represcnt- 
ing conditions of the apparatus, so as to produce emotional 
states. Herein, a present set of emotional states are produced 
in consideration of a previous set of emotional states. The 
emotional states represent prescribed emotions such as 
pleasure, anger, sadness and surprise. The behavior deter- 
mination engine refers to a behavior determination database 
using the user information and the emotional states of the 
neural network so as to determine a behavior of the inter- 
face. The feature determination engine refers to a database 
using the emotional states of the neural network to deter- 
mine a feature of the interface, which corresponds to a facial 
feature. 
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US 6,430,443 B1 


1 


METHOD AND APPARATUS FOR TREATING 
AUDITORY HALLUCINATIONS 


This is a C.LP application of application Ser. No. 08/899, 
472 filing date Jul. 23, 1997 now abandoned. 


FIELD OF THE INVENTION 


‘The present invention generally relates to method and 
apparatus for treating, controlling or preventing auditory 
hallucinations by the application of modulating electrical 
signals to a vestibulocochlear cranial nerve or cochlea or 
cochlear region and/or by the application of audio signals 
through an ear. 


BACKGROUND OF THE INVENTION 


Scientific advances have revealed that schizophrenia is 
primarily organic and not psychological in nature. 
Scrambled language, distorted thoughts, and auditory hal- 
lucinations are the hallmarks of schizophrenia and have been 
linked to abnormal physical changes in specific areas of the 
human brain that begin during pregnancy. Auditory hallu- 
cinations arc a prominent symptom and present in nearly all 
schizophrenic patients. Hallucinations are defined as sensory 
perceptions without environmental stimuli and occur as 
simple experiences of hearing, tasting, smelling, touching, 
or seeing what is not physically present; they also occur as 
mixed or complex experiences of more than one simple 
experience. When these experiences take the form of 
“voices” arising internally, the subjective experience is of 
“hearing” the voice of another, an auditory hallucination. 

Theories of the etiology of hallucinations include (1) 
stimulation and/or (2) inhibition. Examples of stimulation 
are neurochemical (for example, the neurotransmitter 
dopamine) changes, electrical discharges, and seizure epi- 
sodes. An example of inhibition causing an hallucination is 
when there is destruction of normally inhibitory functions, 
resulting in disinhibition, as in the phantom limb syndrome. 
Auditory hallucinations arising from the disordered moni- 
toring of inner speech (thinking in words) may be mixed 
stimulation and inhibition. Other theories of the etiology of 
schizophrenia include infection, autoimmune or immune 
dysfunction, and environmental. 

Hallucinations occur in a wide range of human experi- 
ences. For example, there are physician prescribed medica- 
tions known to cause hallucinations; and there are drugs of 
abuse such as alcohol and LSD that are also known to cause 
hallucinations. Auditory hallucinations may occur in organic 
brain disorders such as epilepsy, Parkinson’s and Alzhe- 
imer’s disease. Hallucinations may occur to bilingual 


schizophrenics; for example, they can be perceived in 5 


English even though his/her mother tongue may be Spanish. 

Hearing impairment (acute or chronic) combined with 
stress may lead to pseudo-hallucinations in normal persons. 
Auditory hallucinations may occur in diseases not involving 


the brain, such as otosclerosis (where the bones in the eardo 5 


not move freely); in this case the auditory hallucinations 
may be cured with surgery. 

‘The brain activity of schizophrenics who hear imaginary 
voices has been found to be similar to the brain activity of 
people that are hearing real voices. Schizophrenia may be 
the result of dysfunction of neurons utilizing dopamine as a 
neurotransmitter; the antipsychotic (neuroleptic) drugs 
block dopamine. Auditory hallucinations found in disorders 
such as schizophrenia are associated with an abnormal 
pattern of brain activation, as can be seen with brain 
imaging, such as positron emission tomography (PET), and 
by other means, such as encephalographic methods. 
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Auditory hallucinations involve language regions of the 
cortex in a pattern similar to that seen in normal subjects 
listening to their own voices but different in that left pre- 
frontal regions are not activated. The striatum plays a critical 
role in auditory hallucinations. Magnetic resonance imaging 
(MRI) has shown that the hippocampal-amygdala complex 
and the parahippocampal gyrus (areas in the temporal lobe) 
are reduced in schizophrenic patients. Schizophrenics have 
increased levels of dopamine in the left amygdala. When 
using functional MRI brain imaging, a patient is positioned 
within an imaging apparatus; protons within the brain are 
then made to radiate a signal, which can be picked up with 
a radio antenna. Active areas of the brain will radiate a 
different signal than areas of the brain that are at rest; 
scanning schizophrenics while they are hallucinating is 
possible. 

Magnetic resonance spectroscopy has found that schizo- 
phrenic patients have lower levels of several nucleic acids in 
the brain, including phosphomonoesters and inorganic phos- 
phate and higher levels of phosphodiesters and adenosine 
triphosphate. Neurotransmitters such as dopanine, serotonin 
(5-HT), norepinephrine and glutamates are involved. It has 
been postulated that loss of input to the prefrontal cortex 
results in lack of feedback to other circuits of the limbic 
regions which leads to hyperactivity of the dopamine path- 
ways. 

Computed tomography (CI) studies have repeatedly 
shown that the brains of schizophrenic patients have lateral 
and third ventricular enlargement and some degree of reduc- 
tion in cortical volume. Other CT’ studies have reported 
abnormal cerebral asymmetry, reduced cerebellar volume, 
and brain density changes. 

Changes in the bioelectrical brain activity are recorded in 
electroencephalography (EEG). The changes for schizo- 
phrenic patients are: (1) “choppy activity’—prominent low 
voltage, with desynchronized fast activity—considered as 
highly specific for schizophrenia; (2) intermittent occur- 
rence of slow, high amplitude waves; (3) waves most 
prominent in the frontal region for delta, and in the occipital 
region for the theta; (4) pattern of increased slow activity; 
(5) decrease in alpha peak frequencies; (6) increased beta 
power; (7) increased left frontal delta power; (8) more 
anterior and superficial equivalent-dipoles in the beta bands. 
Some EEG changes are best noted during transition from 
wake to sleep. 

In general, there are three changes in the EEG recordings: 
(i) spontaneous LLG, (ii) Event-Related Potentials and (iii) 
event-related EEG changes known as Event-Related Desyn- 
chronization and Event-Related Synchronization. Both real 
and imagined movement and both real and imagined voices 
may cause changes in these three types of EEG recording. 

Hallucinations effect evoked potentials and alpha fre- 
quency which are noted when using quantitative EEG 
(qEEG). 

Normal brain structures related to language tend to be 
larger on the left side; however, schizophrenic patients have 
the asymmetry reversed. Persons who have epilepsy of the 
left temporal lobe of the brain exhibit symptoms resembling 
schizophrenia. The brain activity of schizophrenics who 
hear imaginary voices has been found to be similar to the 
brain activity of people that are hearing real voices; 
however, the initiation of this brain activily arises from 
within rather than from external sources. 

The planum temporale is associated with comprehending 
language, and if one stimulates this area electrically, a 
person hears complex sounds similar to a schizophrenic’s 
auditory hallucinations. 
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METHOD AND SYSTEM FOR GENERATING 
SENSORY DATA ONTO THE HUMAN 
NEURAL CORTEX 


CROSS REFERENCE TO RELATED 
APPLICATION 


This application is a division of U.S. patent application 
Ser. No. 09/690,571 entitled “Method And System For 
Generating Sensory Data Onto The Human Neural Cortex” 
filed on Oct. 17, 2000 and now USS. Pat. No. 6,536,440. 


FIELD OF THE INVENTION 


The present invention relates to non-invasive methods and 
systems for generating sensory experiences within the 
human neural cortex. 


BACKGROUND OF THE INVENTION 


Aconventional technique for generating neural activity in 
the human nervous system requires surgical implants. ‘The 
implants may comprise wires that cause electronic impulses 
to interact with some portion of the human nervous system, 
such as the human neural cortex, and thereby cause neural 
activity in the human neural cortex. Researchers have suc- 
cessfully mapped audio sensory data to the cochlear 
channel, and visual data to the visual cortex. 

Conventional invasive techniques have several draw- 
backs. First, surgical implants may cause patient trauma and 
medical complications during and/or after surgery. Second, 
additional or on-going surgery may be required, particularly 
if new technology is developed. 


SUMMARY OP THE INVENTION 


‘The present invention solves the foregoing drawbacks by 
providing a non-invasive system and process for generating/ 
projecting sensory data (visual, audio, taste, smell or touch) 
within/onto the human neural cortex. 

One embodiment of the system comprises a primary 
transducer array and a secondary transducer array. The 
primary transducer array acts as a coherent or nearly- 
coherent signal source. The secondary transducer array acts 
as a controllable, acoustical diffraction pattern that shapes, 
focuses and modulates energy from the primary transducer 
onto the neural cortex in a desired pattern. The secondary 
transducer emits acoustical energy that may be shifted in 
phase and amplitude relative to the primary array emissions. 

The pattern of energy is constructed such that cach portion 
of the pattern projected into the neural cortex may be 
individually pulsed at low frequency. The system produces 
low frequency pulsing by controlling the phase differences 
between the emitted energy of the primary and secondary 
transducer array elements. The pulsed ultrasonic signal 
alters the neural timing in the cortex, Changes in the neural 
firing timing induce various sensory experiences depending 
on the location of the firing timing change in the cortex. The 
mapping of sensory areas of the cortex is known and used in 
current surgically invasive techniques. Thus, the system 
induces recognizable sensory experiences by applying ultra- 
sonic energy pulsed at low frequency in one or more selected 
patterns on one or more selected locations of the cortex. 

One of the advantages of the present system is that no 
invasive surgery is needed to assist a person, such as a blind 
person, to view live and/or recorded images or hear sounds. 

This brief summary has been provided so that the nature 
of the invention may be understood quickly. A more com- 
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plete understanding of the invention can be obtained by 
reference to the following detailed description of the pre- 
ferred embodiments thereof in connection with the attached 
drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 illustrates one embodiment of a system in accor- 
dance with the present invention. 

FIG. 2 illustrates one embodiment of a transducer system 
within the system of FIG. 1. 

FIG. 3 illustrates one embodiment of a process in accor- 
dance with the present invention. 

Use of the same reference symbols in different figures 
indicates similar or identical items. 


DETAILED DESCRIPTION 


FIG. 1 illustrates one embodiment of a system 120 in 
accordance with the present invention. FIG. 1 shows a visual 
portion 100 of the human cortex located in a person’s brain 
100A, such as for example, a vision-impaired person’s 
brain. The system 120 of FIG. 1 is used with the visual 
cortex 100 merely as an example and is not intended to limit 
the scope of the invention. Instead of or in addition to the 
visual cortex 100, the system 120 may be uscd to stimulate 
neural activity in other areas of the nervous system. For 
example, the system 120 may be used as is or modified to 
generate audio, taste, smell or touch sensations within the 
brain LOOA. 

In FIG. 1, the system 120 comprises a receiving module 
110, a processing module 101, a signal generator 102, a 
reference signal generator 103, a transducer system 106, a 
first signal line 104 and a second signal line 105. The 
receiving module 110, processing module 101, signal gen- 
erator 102, and reference signal generator 103, may be 
referred to as, alone or in combination, a sensory data 
processing system. Various configurations of the system 120 
may be configured in accordance with the present invention. 
The system 120 may comprise other modules and compo- 
nents in addition to or instead of the modules and compo- 
nents shown in FIG. 1. 

In general, the system 120 receives, analyzes and transfers 
the sensory data 112 to the human brain LOOA. The receiving 
module 110 receives sensory input data 112. Such data 112 
may comprise live video data captured by a video camera 
(not shown) which a vision-impaired person may not be able 
to sce. The sensory data 112 may be live or recorded. The 
data 112 may be generated by other sources, such as for 
example a VCR, a DVD player, a cable broadcast, a satellite 
broadcast, an Internet connection, etc. 

The processing module 101 receives input data LOLA 
from the receiving module 110 and formats or converts the 
data 101A. For example, analog input data from the receiv- 
ing module 110 may be digitized and/or converted into a 
neural firing time difference pattern. In one embodiment, the 
system 120 uses a technique that is reversed from a tech- 
nique disclosed in “Reconstruction of Natural Scenes from 
Ensemble Responses in the Lateral Geniculate Nucleus” by 
Garrett B. Stanley et al. in the Sep. 15, 1999 issue of the 
Journal of Neuroscience, which is hereby incorporated by 
reference in its entirety. 

Processed data LO1B is transferred to the signal generator 
102. Based upon the data LOLB, the signal generator 102 
generates a first signal 104A on the first line 104. The 
reference signal gencrator 103 generates a reference signal 
LO5A on the second line 105. Both signals L04A and LOSA 
are transferred to a transducer system 106. 
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(57) ABSTRACT 


A method and apparatus for generating electromagnetic fields 
for healing. A device preferably includes a microcontroller 
and associated memory, a wire coil in electrical communica- 
tion with a driving circuit that is controlled by the microcon- 
troller in accordance with a program stored in the associated 
memory, wherein the driving circuit is effective to produce a 
pulsed DC output having a frequency in the range of about 
0-45 Hz, more preferably in the range of 0.5-14.1 Hz and most 
preferably around 9.6 Hz. A user interface is provided for 
selecting one of a plurality of modes of operation and a port 
(c.g., a USB port) is provided to allow the program stored in 
the associated memory to be modified by way ofa computer, 
memory card or the Internet. In another embodiment, the 
apparatus takes the form of a medallion that can be worn 
around a user’s neck or strategically placed on a user’s body 
or embedded in other user hardware such as a combat or 
racing helmet. 
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1 
METHOD AND APPARATUS FOR THE 
TREATMENT OF PHYSICAL AND MENTAL 
DISORDERS WITIT LOW FREQUENCY, LOW 
FLUX DENSITY MAGNETIC FIELDS 


‘This application is a divisional application of U.S. patent 
application Ser. No. 11/095.612. filed Apr. 1, 2005 now U.S. 
Pat. No. 7,819,794, which is a continuation-in-part of U.S. 
patent application Ser. No. 10/927,840, filed Aug. 27, 2004 
now U.S. Pat. No. 7,276,020, which is a continuation-in-part 
of U.S. patent application Ser. No. 10/278,109, filed Oct. 21, 
2002 now U.S. Pat. No. 6,899,667, the contents of each of 
which are hereby incorporated by reference herein in their 
entireties. 


BACKGROUND 


1. Field of the Invention 

‘This invention relates generally to a method and apparatus 
for the treatment of physical and mental disorders, and, more 
particularly. to a portable device capable of being operated 
safely and effectively by patients which produces a time 
varying, magnetic field having a low frequency and low flux 
density effective in the treatment of a wide variety of physical 
and mental disorders. 

2. Background of the Invention 

Magnetic fields have long been used for the treatment of 
physical injuries and chronic pain. Early magnetic therapy 
involved the use of static magnetic fields produced by perma- 
nent magnets incorporated into items such as bracelets, belts, 
back pads, mattress pads and mattresses. It is believed that 
static magnetic fields have some efficacy in the treatment of 
broken bones and soft tissue injuries, and tend to promote the 
circulation of blood as well as relieve stiffness in muscles. 
The effectiveness of such treatments in human and veterinary 
applications has been the subject of debate. 

More recent attempts to employ the therapeutic effects of 
magnetic fields have focused on devices which generate an 
electromagnetic field, and the methods of treatment employ- 
ing such devices. Although a variety of designs have been 
proposed in the prior art, electromagnetic devices generally 
comprise a power supply coupled to a circuit capable of 
producing an AC or DC output which is transmitted to an 
inductor coil. One form of inductor coil consists ofa number 
of wire windings wrapped about a coil body with an open or 
air center, or, alternatively, a ferrous core wrapped with wire 
windings. In response to the output from the circuit, an elec- 
tromagnetic field is generated by the inductor coil which is 
then directed toward the area(s) of the body of a patient to be 
treated. 

In many instances, the circuit of electromagnetic devices 
produces a pulsed or time-varying output in the shape of a 
square wave, sine wave, triangular wave or the like. Such 
output can be at essentially any selected frequency and volt- 
age. A pulsed output from the circuit results in the production 
of a time-varying or pulsed magnetic field by the inductor 
coil. Ifthe circuit emits an AC signal. the position of the north 
and south poles of the resulting magnetic field from the induc- 
tor coil changes with each cycle, whereas a DC output pro- 
duces an electromagnetic field in which the position of the 
magnetic poles remains constant. 

The application of the general concepts of the formation of 
electromagnetic fields noted above to the treatment of physi- 
cal and mental disorders has resulted in a widely varying 
array of devices and treatment methods. Prior art devices 
operate at completely different ends of the spectrum in terms 
of field strength and frequency. The predominant approach 
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appears to follow the adage that “more is better.” U.S. Pat. 
Nos. 6,425,852; 6,132,361: 5,813,970 and 5,769,778, for 
example. teach electromagnetic devices which produce a 
magnetic field having a Nux density in range of up to 10,000 
to 20,000 gauss. Devices of this type are used for therapies 
such as transcranial magnetic brain stimulation for the treat- 
ment of neurological and mental disorders. On the other end 
of the spectrum, devices have been developed for the treat- 
ment of various conditions using a magnetic field having a 
flux density in the range of 10 nanogauss to 10 milligauss, 
applied at frequencies in the range of 0 to 1000 Llz. See, for 
example, U.S. Pat. Nos. 6,099,459 and 5.496.258. 

There appears to be no consensus whatsoever as to what 
flux density levels or frequencies should be employed in 
electromagnetic therapy. Although proposed as a non-inva- 
sive alternative to pharmacological and nutritional solutions, 
it is believed that electromagnetic therapy conducted at the 
high flux density and/or high frequency levels noted above 
may, in fact, be harmful whereas treatment at the lower end of 
the spectrum as suggested in U.S. Pat. No. 6,099,459 will 
have little, if any, therapeutic effect without extensive tech- 
nical expertise. None of these treatment methods are reflec- 
tive of the magnetic field density levels and frequencies which 
occur naturally within a patient. or are produced naturally 
within the ionosphere and by the earth. 

Other significant limitations of many prior art therapeutic 
electromagnetic devices is their lack of portability. their com- 
plexity and the need for relatively skilled medical personnel 
to operate them effectively. For example. U.S. Pat. Nos. 
6.280.376; 6,099,459; 6,210,317 and application US 2002/ 
0103411 disclose devices which are not portable and require 
askilled technician or physician to operate. In order to receive 
treatment, patients must undertake the time and expense of 
traveling to the office where the machine is located during 
normal business hours. Other devices, while they may be 
more portable, permita relatively wide range of adjustment of 
field strength and/or frequency. Allowing patients and prac- 
titioners to control these parameters, even with prior instruc- 
tion, can lead to ineffective or potentially harmful treatment. 


BRIEF SUMMARY OF ‘THE INVENTION 


It is therefore among the objectives of this invention to 
provide a method and apparatus for the treatment of physical 
and mental disorders with electromagnetic therapy which 
does not require skilled personnel to administer, which is 
portable, which operates at naturally occurring magnetic field 
strengths and frequencies, which limits the extent of operat- 
ing adjustments permitted on the part of a patient or practi- 
tioner and which is capable of treating a wide variety of 
physical and mental disorders in human or animal subjects. 

These objectives are accomplished in the instant method 
and apparatus comprising a circuit adapted to be coupled to a 
power supply which produces a pulsed DC output, and a 
magnetic field generating coil coupled to the output of the 
circuit which is effective to produce a time varying magnetic 
field having a flux density in the range of about 0.0001 to 90 
gauss, and greater, at only specific frequencies which occur 
naturally within the patient or are naturally occurring terres- 
trially in the range of about 0 to 45 Hz, and most preferably to 
no more than about 20 Hz. The coil is positioned at or near the 
site on the body of the patient to be treated, or, alternatively, 
beneath the patient’s sleeping surface, for a period ranging 
from about one-half hour to several hours depending upon the 
condition or method used for treatment. 

An important aspect of this invention is predicated upon 
the concept that naturally occurring magnetic fields, both in 
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(57) ABSTRACT 


A mind controller is disclosed. The mind controller can 
induce a user’s brain waves into an alpha wave state or a 
theta wave state by sensing and analyzing human brain 
waves and then transmitting a mind control audio message 
suitable for the analyzed human brain waves to the user, so 
that the user can improve mental concentration power or 
memory for himself/herself. The mind controller for acti- 
vating brain waves generated from the user’s brain, includes: 
an EEG(Electroencephalogram) sensor for sensing fre- 
quency band corresponding to alpha waves and theta waves 
from the brain waves gencrated from the user’s brain; an 
MCU(Memory Control Unit) for analyzing whether the 
brain waves sensed by the LEG sensor are alpha waves or 
theta waves through a built-in program of a brain wave 
analysis program pack and controlling output of a message, 
which corresponds to the alpha waves or the theta waves, out 
of mind control audio messages of an MP3 pack; an audio 
decoder for demodulating signal converted into data in the 
MP3 pack by control signal output from the MCU; a D/A 
converter for receiving signal provided from the audio 
decoder and converting the signal into analog audio signal; 
and audio output means for converting and providing, the 
analog audio signal into sound. 
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[57] ABSTRACT 


An electroencephalophone which is battery operated 
and completely self-contained in a headset to be worn 
by the user and having a plurality of scalp electrodes 
carried on flexible leads permitting placement of the 
electrodes on the user’s head when the headset is 
mounted thereon and having an electronic circuit and 
transducer for converting brain wave signals picked up 
by the electrodes into recognizable audio tones en- 
abling the user to listen to his own brain wave genera- 
tion. The scalp electrode signals are amplified and 
chopped by an audible oscillator signal the frequency 
of which is controlled by the scalp electrode signals. 
The resulting combined amplitude and frequency mod- 
ulation of the audible generator tone provides a distinc- 
tive sound for brain wave recognition. 
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[57] ABSTRACT 


In a self-training biofeedback system, a physiological 
signal representing the state of relaxation of a person 
using the system is applied to a time counter to generate 
a binary count output representing the relaxation per- 
iod. A visual indicator connected to the time counter 
provides the self trained person with a quick display of 
the measured time period so he can gauge the depth of 
his relaxation. 
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[57] ABSTRACT 


Apparatus for and method of sensing brain waves at a 
position remote from a subject whereby electromag- 
netic signals of different frequencies are simulta- 
neously transmitted to the brain of the subject in 
which the signals interfere with one another to yield a 
waveform which is modulated by the subject’s brain 
waves. The interference waveform which is represen- 
tative of the brain wave activity is re-transmitted by 
the brain to a receiver where it is demodulated and 
amplified. The demodulated waveform is then dis- 
played for visual viewing and routed to a computer for 
further processing and analysis. The demodulated 
waveform also can be used to produce a compensating 
signal which is transmitted back to the brain to effect 
a desired change in electrical activity therein. 
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APPARATUS AND METHOD FOR REMOTELY 
MONITORING AND ALTERING BRAIN WAVES 


BACKGROUND OF THE INVENTION 


Medical science has found brain waves to be a useful 
barometer of organic functions. Measurements of elec- 
trical activity in the brain have been instrumental in 
detecting physical and psychic disorder, measuring 
stress, determining sleep patterns, and monitoring body 
metabolism. 

The present art for measurement of brain waves em- 
ploys clectroencephalographs including probes with 
sensors which are attached to the skull of the subject 
under study at points proximate to the regions of the 
brain being monitored. Electrical contact between the 
sensors and apparatus employed to process the de- 
tected brain waves is maintained by a plurality of wires 
extending from the sensors to the apparatus. The ne- 
cessity for physically attaching the measuring appara- 
tus to the subject imposes several limitations on the 
measurement process. The subject may experience 
discomfort, particulary if the measurements are to be 
made over extended periods of time. His bodily move- 
ments are restricted and he is generally confined to the 
immediate vicinity of the measuring apparatus. Fur- 
thermore, measurements cannot be made while the 
subject is conscious without his awarencss. The com- 
prchensiveness of the measurements is also limited 
since the finite number of probes employed to monitor 
local regions of brain wave activity do not permit ob- 
servation of the total brain wave profile in a single test. 


SUMMARY OF THE INVENTION 


The present invention relates to apparatus and a 
method for monitoring brain waves wherein all compo- 
nents of the apparatus employed are remote from the 
test subject. More specifically, high frequency trans- 
mitters are operated to radiate electromagnetic energy 
of different frequencies through antennas which are 
capable of scanning the entire brain of the test subject 
or any desired region thereof. The signals of different 
frequencies penetrate the skull of the subject and im- 
pinge upon the brain where they mix to yield an inter- 
ference wave modulated by radiations from the brain’s 
natural electrical activity. The modulated interference 
wave is re-transmitted by the brain and received by an 
antenna at a remote station where it is demodulated, 
and processed to provide a profile of the suject’s brain 
waves. In addition to passively monitoring his brain 
waves, the subject's ncurological processes may be 
affected by transmitting to his brain, through a trans- 
mitter, compensating signals. The latter signals can be 
derived from the received and processed brain waves. 


OBJECTS OF THE INVENTION 


It is therefore an object of the invention to remotely 
monitor clectrical activity in the entire brain or se- 
lected local regions thereof with a single measurement. 

Another object is the monitoring of a subject's brain 
wave activity through transmission and reception of 
electromagnetic waves. 

Still another object is to monitor brain wave activity 
from a position remote from the subject. 

A further object is to provide a method and appara- 
tus for affecting brain wave activity by transmitting 
electromagnetic signals thereto. 
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DESCRIPTION OF THE DRAWINGS 


Other and further objects of the invention will appear 
from the following description and the accompanying 
drawings, which form part of the instant specification 
and which are to be read in conjunction therewith, and 
in which like reference numerals are used to indicate 
like parts in the various views; 

FIG. 1 is a block diagram showing the interconnec- 
tion of the components of the apparatus of the inven- 
tion; 

FIG, 2 is a block diagram showing signal flow in one 
embodiment of the apparatus. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


Referring to the drawings, specifically FIG. 1, a high 
frequency transmitter 2 produces and supplies two 
electromagnetic wave signals through suitable coupling 
means 14 to an antenna 4. The signals are directed by 
the antenna 4 to the skull 6 of the subject 8 being exam- 
ined. The two signals from the antenna 4, which travel 
independently, penetrate the skull 6 and impinge upon 
the tissue of the brain 10. 

Within the tissue of the brain 10, the signals combine, 
much in the manner of a conventional mixing process 
technique, with each section of the brain having a dif- 
ferent modulating action. The resulting waveform of 
the two signals has its greatest amplitude when the two 
signals are in phase and thus reinforcing one another. 
When the signals are exactly 180° out of phase the 
combination produces a resultant waveform of mini- 
mum amplitude. If the amplitudes of the two signals 
transmitted to the subject are maintained at identical 
levels, the resultant interference waveform, absent 
influences of external radiation, may be expected to 
assume zero intensity when maximum interference 
occurs, the number of such points being equal to the 
difference in frequencies of the incident signals. How- 
ever, interference by radiation from electrical activity 
within the brain 10 causes the waveform resulting from 
interference of the two transmitted signals to vary from 
the expected result, i.c., the interference waveform is 
modulated by the brain waves. It is believed that this is 
duc to the fact that brain waves produce electric 
charges each of which has a component of electromag- 
netic radiation associated with it. The electromagnetic 
radiation produced by the brain waves in turn reacts 
with the signals transmitted to the brain from the exter- 
nal source. 

The modulated interference waveform is re-transmit- 
ted from the brain 10, back through the skull 6. A 
quantity of energy is re-transmitted sufficient to enable 
it to be picked up by the antenna 4. This can be con- 
trolled, within limits, by adjusting the absolute and 
relative intensities of the signals, originally transmitted 
to the brain. Of course, the level of the transmitted 
energy should be kept below that which may be harm- 
ful to the subject. 

The antenna passes the received signal to a receiver 
12 through the antenna electronics 14. Within the re- 
ceiver the wave is amplified by conventional RF ampli- 
fiers 16 and demodulated by conventional detector and 
modulator electronics 18. The demodulated wave, rep- 
resenting the intra-brain electrical activity, is amplified 
by amplifiers 20 and the resulting information in elec- 
tronic form is stored in buffer circuitry 22. From the 
buffers 22 the information is fed to a suitable visual 
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[57] ABSTRACT 

An apparatus for measuring simultaneous physiological 
parameters such as heart rate and respiration without 
physically connecting electrodes or other sensors to the 
body. A beam of frequency modulated continuous wave 
radio frequency energy is directed towards the body of 
a subject. The reflected signal contains phase informa- 
tion representing the movement of the surface of the 
body, from which respiration and heartbeat information 
can be obtained. The reflected phase modulated energy 
is received and demodulated by the apparatus using 
synchronous quadrature detection. The quadrature sig- 
nals so obtained are then signal processed to obtain the 
heartbeat and respiratory information of interest. 


21 Claims, 6 Drawing Sheets 
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NON-CONTACT VITAL SIGNS MONITOR 


GOVERNMENT INTEREST 


This invention was made with Government support 
under contract No. N 00014-82C-0930 awarded by the 
Department of the Navy and under Contract No. F 
33615-83D-0601 awarded by the Department of the Air 
Force. The Government has certain rights in the inven- 
tion. 

BACKGROUND OF THE INVENTION 


This invention relates in general to the use of radar 
techniques to detect minute body movements which are 
associated with cardiac and respiratory activity. The 
invention is based on the principle that breathing and 
heartbeat produce measurable phase changes in electro- 
magnetic waves as they reflect off of a living person. 
The invention offers significant advantages over other 
similar and earlier approaches, including greater sensi- 
tivity, lower radiated power, improved reliability and 
lower cost. 

Functionally, the non-invasive, electromagnetically- 
based Vital Signs Monitor (VSM) is an extremely sensi- 
tive motion detection system capable of detecting small 
body motions produced by respiratory and cardiac 
functioning. Motion detection is achieved by transmit- 
ting an interrogating electromagnetic field at the target 
of interest, and then measuring the time-delay“of the 
return signal reflected back from the surface of the 
target. When the target surface is moving, as does the 
surface of the chest in conjunction with respiratory and 
cardiac activities, corresponding variations will be ob- 
served in the measured time delay. The observed varia- 
tions can be used to determine motion-related target 
parameters such as displacement and velocity. 

In the medical field, it is essential that a subject’s 
respiration and heartbeat be capable of being measured. 
The medical profession is accustomed to voltage- 
derived electrocardiogram waveforms for monitoring 
heartbeat. Most respiration monitors also require physi- 
cal connection to the subject’s body. Many commercial- 
ly-available devices are available for measuring heart 
and respiration rates, but most of them are electrode- 
based requiring physical contact with the subject. De- 
vices requiring physical contact, however, are difficult 
to use on children susceptible to sudden infant death 
syndrome (SIDS) or burn patients who cannot tolerate 
the touch of electrodes. Many infants wear sensors 
while they sleep that trigger an alarm if their breathing 
stops, but electrodes attached to the child can be jarred 
loose as the infant tosses and turns. 

The invention has similarities with motion-detection 
systems based on ultrasonic or optical techniques. How- 
ever, an electromagnetically-based approach offers sev- 
eral advantages for monitoring of vital signs-related 
motions. For example, with proper antenna design, an 
interrogating electromagnetic field will suffer minimal 
attenuation while propagating in air (unlike ultrasonic 
signals which propagate poorly in air). Thus, the elec- 
tromagnetically-based Vital Signs Monitor can easily be 
used in a completely non-contacting mode and can, in 
fact, be placed an appreciable distance from the test 
subject if required. Electromagnetic signals in the mi- 
crowave band are also capable of penetrating through 
heavy clothing. This offers advantages over optical 
techniques which would have a difficult time of detect- 
ing motion through even thin clothing. Another feature 
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of an electromagnetically-based approach is that the 
system could be designed to simultaneously interrogate 
the entire chest surface and provide information per- 
taining to any respiratory or cardiac function mani- 
fested as chest wall motions. Conversely, by modifying 
the antenna design, a localized region of the chest sur- 
face could be interrogated to obtain information about 
some specific aspect of respiratory or cardiac function. . 
Such versatility would be difficult to achieve with other 
motion detection techniques. 

In the prior art the patent to Allen, U.S. Pat. No. 
4,085,740 discloses a method for measuring physiolog- 
ical parameters such as pulse rate and respiration with- 
out electrodes or other sensors being connected to the 
body. A beam of electromagnetic energy is directed at 
the region of interest which undergoes physical dis- 
placement representing variations in the parameter to 
be measured. The phase of the reflected energy when 
compared with the transmitted energy indicates the 
amount of actual physical movement of the body region 
concerned. The method does disclose simultaneous 
detection and processing of respiration and heart beat; 
however, frequency modulation is not used, therefore 
and the subject must be reasonably still. The receiver 
includes two channels and in one of them the received 
signal is mixed with a signal substantially in quadrature 
with the transmitted signal to maximize amplitude out- 
put in those cases in which the received signal is 180° 
out of phase with the transmitted signal. 

The patent to Kaplan, et al., U.S. Pat. No. 3,993,995 
discloses an apparatus for monitoring the respiration of 
a patient without making physical contact. A portion of 
the patient’s body is illuminated by a transmitted probe 
signal with the reflected echo signal detected by a moni- 
tor. The phase difference between the transmitted and 
reflected signals is determined in a quadrature mixer 
which generates outputs indicative of the sine and co- 
sine of the difference signal. These two outputs are 
coupled to differentiators and when both time deriva- 
tives are substantially zero an x-ray unit is triggered 
since it represents an instant of respiration extrema (ap- 
nea). The outputs of the quadrature mixer are also cou- 
pled to a direction of motion detector which indicates 
inhalation or exhalation. 

The patent to Kearns, U.S. Pat. No. 4,289,142 dis- 
closes a respiration monitor and x-ray triggering appa- 
ratus in which a carrier signal is injected into the pa- 
tient’s thorax which is indicative of the transthoracic 
impedance of the patient. This impedance changes as a 
function of the respiration cycle. The carrier signal is 
injected through electrodes coupled to the patient’s 
thorax. The transthoracic impedance has an alternating 
current component having a respiratory component 
between 0.2 to 5 ohms and a cardiac component varying 
between 0.02 to 0.2 ohms. 

The patent to Robertson et al., U.S. Pat. No. 
3,524,058 discloses a respiration monitor which uses 
body electrodes to direct an electric current to a partic- 
ular part of the patient’s body where changes in electri- 
cal impedance provide output signals that vary with 
respiration. 

The patent to Bloice, U.S. Pat. No. 3,796,208 dis- 
closes an apparatus for monitoring movements of a 
patient including a microwave scanner (doppler radar) 
which creates a movement sensitive field surrounding 
part of the patient. Movements of the patient create 
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(57] ABSTRACT 


A system for assessing psychobiological conditions of a 
subject utilizes a plurality of words which are selected 
to be in four categories as critical stimuli. The words are 
presented by a tachistoscope to the subject in subliminal 
and supraliminal modes of operation. Subliminal stimu- 
lation of the subject is achieved by presenting the se- 
lected words for an exposure period of approximately 
one millisecond. The supraliminal exposure time is ap- 
proximately thirty milliseconds. Prior to stimulation, 
the subject is diagnosed in accordance with conven- 
tional psychoanalytical techniques to establish the pres- 
ence and nature of a pathological condition. The words 
are selected and categorized in four groups: pleasant 
words, unpleasant words, words related to a diagnosed 
conscious pathological condition, and words related to 
a diagnosed unconscious pathological condition. The 
brain wave responses which are evoked by the stimula- 
tion are collected via electrodes and analyzed in accor- 
dance with a transinformation technique which is based 
on information signal theory for establishing a probabi- 
listic value which corresponds to the information con- 
tent of the evoked responses. 
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SYSTEM FOR ASSESSING VERBAL 
PSYCHOBIOLOGICAL CORRELATES 


BACKGROUND OF THE INVENTION 5 


This invention relates generally to systems for exam- 
ining brain wave responses to stimulation of a subject, 
and more particularly to a system wherein evoked po- 
tentials responsive to selected critical verbal stimuli are 
analyzed mathematically to establish a probabilistic 
value corresponding to the information content of the 
evoked signal responses. 

It has long been proposed that the unconscious mind 
is psychologically meaningful in that there exists a psy- 
chic continuity whereby seemingly discontinuous psy- 
chological patterns are actually continuous, but certain 
psychological events are unknown and in the uncon- 
scious. It has therefore been reasoned that the existence 
of an unconscious must be assumed in psychoanalysis, 
but methods other than the clinical methods of psycho- 
analysis must be employed to demonstrate the uncon- 
scious. The experimental stimulus used in some experi- 
mental efforts to demonstrate the unconscious is a pic- 
ture of a pen pointing at a knee. By tracing the concep- 
tual associations of pen and knee, by words such as 
“ink,” “paper,” “foot,” and “leg,” rational, secondary 
process thinking was sampled. However, if clang asso- 
ciations were to be traced, then the experiment would 
be sampling primary process ideation. Examples of such 
clangs would be “pennant pennant,” “happen,” “nei 
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ther,” and “any.” Finally, two clangs can combine or 
condense to form a new word, “penny,” which is en- 
tirely unrelated in meaning to its components. Associa- 
tions to this clang condensation can be traced in the 
form of words such as “coin,” “nickel,” “Lincoln,” etc. 3: 
The penny combination is another level of primary- 
process ideation based on the fact that the stimulus is a 
pictorial representation of a word, or a rebus, one of the 
oldest forms of writing and closely allied to dream 
thinking. Aside from the theoretical relevance of the 
stimulus, it has the technical advantage of involving no 
clinical judgment in scoring. Lists of associations based 
on normative data can be used by assistants with an 
error rate which is consistently less than 3%. 

The rebus method of analysis has been used success- 4! 
fully in various studies. For example, in one experiment, 
it was shown that pen and knee clang associations and 
penny rebus associations appeared more often in associ- 
ations following Stage I, rapid eye movement awaken- 
ings, than after Stage II awakenings. On the other hand, 
pen and knee conceptual associations appeared more 
frequently following Stage Il awakenings than after 
Stage I, rapid eye movement awakenings. Primary pro- 
cess thought was prominent following dream arousals 
and secondary-process thought was prominent follow- 
ing one type of non-dream arousal. 

It was not, however, until the rebus method was 
combined with the method of average evoked responses 
that it became possible to detect directly brain responses 
to subliminal stimuli and to discover the usefulness of 60 
these waves as indicators of complex dynamic and cog- 
nitive processes. The average evoked response is based 
upon the sampling of short periods of the EEG immedi- 
ately following a given stiumlus. Ordinarily, it is diffi- 
cult to detect a specific stimulus-locked response in the 65 
EEG beacause the EEG reflects so many other simulta- 
neous responses to internal and external stimuli. How- 
ever, by repeatedly sampling the EEG, a pattern 
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2 
emerges which is directly related to a selected stimulus. 
It has now been shown that EEG amplitudes within the 
first 300 milliseconds after stimulation are associated 
with attention. 

In one well known experiment, it was postulated that 
attentional and perceptual processes were subliminal. 
This could be tested by presenting two matched stimuli, 
one of which could be more interesting than the other, 
and to predict that the more interesting stimulus would 
elicit a larger brain response. Thus, a matched pair of 
stimuli were presented in a series of experiments. The 
experimental stimulus was the fountain pen pointing ata 
knee, while a controlled stimulus, which matches the 
experimental one in size, configuration, color, and con- 
tour, lacks conventional meaning. FIG. 1A is the exper- 
imental stimulus and is a picture of a fountain pen 
pointed at a leg which is prominently flexed at the knee. 
FIG. 1B is the control stimulus which is made up of two 
nonsense figures matching the experimental stimulus in 
configuration, shape, color, and contour. It was found 
that one millisecond of exposure of the stimuli to a 
subject resulted in consistent discrimination between 
the two stimuli in favor of the rebus. Such discrimina- 
tion took the form of a larger amplitude in the brain 
wave with a latentcy of approximately 170 milliseconds. 

FIG. 2 is a schematic representation of an averaging 
method of an EEG signal for the same time epoch. As 
shown, each response appears different from the other. 
However, if the different segments are added algebra- 
ically, then a consistency emerges reflected in a sizable 
amplitude. The average evoked response curve shows 
the appearance of this amplitude. This curve is a total 
algebraic sum for the amplitude increment, which is 
then divided by the total number of responses to give 
the averages. 

It therefore has been established by experimentation 
that a brain wave in the form of an average evoked 
response discriminates between two subliminal stimuli. 
Such discrimination is attributable to an amplitude com- 
ponent associated with attention which occurs at ap- 
proximately between 140 and 80 milliseconds post- 
stimulus; less than a quarter of a second. Associations to 
the subliminal rebus stimulus are activated and can be 
elicited by a free association method. Such free associa- 
tion confirms that thought processes are activated by a 
subliminal stimulus and persist unconsciously. During 
such association, the subject is totally unaware of asso- 
ciating more of one category of words than another. 
The conceptual, secondary-process associations, such 
as the knee associations, are positively correlated with 
the size of the discriminating average evoked response 
amplitude. In other words, the larger the average 
evoked response amplitude to the rebus stimulation, the 
more frequently will conceptual secondary-process 
associations be elicited. This relationship establishes a 
link between a truly neurophysiological event and an 
unconscious thought process, for the subjects can in no 
way be aware of this relationship. However, primary- 
process associations (clang and rebus words) are not 
correlated with this amplitude component. Rather, the 
incidence of primary-process associations is contingent 
upon the appearance of bursts of rhythmic activity in 
the alpha range. 

Repressiveness, as rated independently on the Ror- 
schach test, is negatively correlated with the magnitude 
of the discriminating amplitude for the subliminal stim- 
uli. Thus, the more repressive the person is judged on 
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(57] ABSTRACT 


A biomagnetic analytical system for sensing and indi- 
cating minute magnetic fields emanating from the brain 
or from any other tissue region of interest in a subject 
under study. The system includes a magnetic pick-up 
device constituted by an array of fiber-optic magnetic 
sensors mounted at positions distributed throughout the 
inner confines of a magnetic shield configured to con- 
form generally to the head of the subject or whatever 
other body region is of interest. Each sensor yields a 
light beam whose phase or other parameter is modu- 
lated in accordance with the magnetic field emanating 
from the related site in the region. The modulated beam 
from each sensor is compared in an interferometer with 
a reference light beam to yield an output signal that is a 
function of the magnetic field being emitted at the re- 
lated site. The output signals from the interferometer 
are processed to provide a display or recording exhibit- 
ing the pattern or map of magnetic fields resulting from 
emanations at the multitude of sites encompassed by the 
region. 
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BIOMAGNETIC ANALYTICAL SYSTEM USING 
FIBER-OPTIC MAGNETIC SENSORS 


BACKGROUND OF INVENTION 


1. Field of Invention 

This invention relates generally to biomagnetic ana- 
lytic systems for sensing and indicating minute magnetic 
fields emanating from the brain and other tissue regions 
of the human body, and more particularly to a system 
using fiber-optic magnetic sensor pick-up devices for 
this purpose. 

2. Status of Prior Art 

Biomagnetic fields arise from three principal sources, 
the first being electric currents produced by the move- 
ment of ions. The second source is remanent magnetic 
movement of contaminants, and the third is paramag- 
netic or diamagnetic constituents of the body. 

The first source is of primary significance in human 
brain activity in which the currents creating the mag- 
netic fields result from signals generated by neurons as 
they communicate with each other and with sensory 
organs of the body. The intensity of extracranial mag- 
netic field produced by such currents is extremely min- 
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ute, having a strength no more than about a billionth of 25 


the magnetic field at the earth’s surface. It is usually 
measured in terms of tesla (T) or gauss (G), one T being 
equal to 10+ G. 

The magnetic field arising from spontaneous brain 
activity (alpha waves) is about one picotesla 
(IpT=10-!2T), whereas the magnetic field at the 
earth’s surface is about 6x 10-5T. The magnetic field 
emanating from the brain has a strength much below 
that emitted by the heart. Hence monitoring of brain 
magnetic activity presents formidable difficulties. 

A major concern of the present invention is magneto- 
encephalography (also commonly referred to as MEG). 
This is the recording of magnetic fields emanating from 
the brain resulting from neuronal electric currents, as 
distinguished from an electroencephalogram (EEG) in 
which electric potentials originating in the brain are 
recorded. With an EEG measurement, it is difficult to 
extract the three-dimensional distribution of electrically 
active brain sites from potentials developed at the scalp. 
While this difficulty can be overcome by inserting elec- 
trodes through apertures bored in the skull, this invasive 
technique is not feasible in the study of normal brain 
functions or to diagnose functional brain disorders or 
brain dysfunctions. Thus ionic currents associated with 
the production of electrically measurable epileptic sei- 
zures generate detectable extracranial magnetic fields, 
and these can be detected externally without invading 
the skull. 

Non-invasive MEG procedures are currently used in 
epilepsy research to detect the magnetic field distribu- 
tion over the surface of the head of a patient with a view 
to localizing the seizure foci and spread patterns. This 
analysis serves as a guide to surgical intervention for the 
control of intractable seizures. (See: “Magnetoenceph- 
alography and Epilepsy Research”—Rose et al.; Scien- 
ce—1I6 Oct. 1987—Volume 238, pp. 329-335.) 

MEG procedures have been considered as a means to 
determine the origin of Parkinson’s tremor, to differen- 
tiate at the earliest possible stage Alzheimer’s disease 
from other dementias, and to localize the responsible 
cortical lesions in visual defects of neurological origin. 
MEG procedures are also of value in classifying active 
drugs in respect to their effects on specific brain struc- 
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tures, and to in this way predict their pharmaceutical 
efficacy. And with MEG, one can gain a better under- 
standing of the recovery process in head trauma and 
strokes by observing the restoration of neurological 
functions at the affected site. 

But while MEG holds great promise in the above- 
noted clinical and pharmaceutical applications, practi- 
cal considerations, mainly centered on limitations inher- 
ent in magnetic sensors presently available for this pur- 
pose, have to a large degree inhibited these applications. 

The characteristics of biomagnetic activity that are 
measurable are the strength of the field, the frequency 
domain and the nature of the field pattern outside of the 
body. In magnetoencephalography, measurement of all 
three of these components are important. Ideally, simul- 
taneous measurement of three orthogonal components 
of the magnetic field provides a complete description of 
the field as a function of space and time. Coincident 
measurement of the magnetic field along the surface of 
the skull can provide a magnetic field map of the corti- 
cal and subcortical magnetic activity. With spontaneous 
activity, the brain emits magnetic fields of about 10-8 to 
10-9 Gauss, compared with approximately 10-6 Gauss 
emitted by the heart. Thus, monitoring of the brain’s 
magnetic activity places heavy demand upon the re- 
quired hardware. 

In brain activity, the current dipole or source is gen- 
erated by the current flow associated within a neuron or 
group of neurons. Volume current is analogous to the 
extracellular component of the current source. In 
MEG, the net magnetic field measured depends on the 
magnetic field generated by the current dipole itself. 
The contribution from volume conduction is small in 
which approximations to spherical symmetry are made. 
However, there are tangential magnetic components 
originating from secondary sources representing pertur- 
bations of the pattern by the volume current at bound- 
aries between regions of different conductivity. Contri- 
butions from these secondary sources to the tangential 
component of the field become relatively more pro- 
nounced with distance from the current dipole. But 
there is no interference from these secondary sources 
when measurement is confined to the magnetic fields 
perpendicular to the skull. 

In biomagnetic analysis, three types of magnetic sen- 
sors are known to have adequate sensitivy and discrimi- 
nation against ambient noise for this purpose. (See: 
“Magnetoencephalography”—Sato et al.—Journal of 
Clinical Neurophysiology—Vol. 2, No. 2—1985.) The 
first is the induction coil. But because of Nyquist noise 
associated with the resistance of the windings and its 
loss of sensitivity at frequencies below a few Herz, the 
induction coil is rarely used in MEG studies. 

The second is the Fluxgate magnetometer; and while 
this has been used in geophysical studies, it has certain 
drawbacks when used in MEG applications. It is for this 
reason that the third type, the SQUID system, is pres- 
ently used almost exclusively in MEG applications. 

A SQUID (Superconducting QUantum Interference 
Device) comprises a superconducting loop incorporat- 
ing a “weak link” highly sensitive to the magnetic field 
encompassed within the area of the loop. While the loop 
itself can act as a magnetic field sensor, use is made of a 
detection coil tightly coupled to the superconducting 
loop, the coil acting as a flux transformer. Both the coil 
and the loop are immersed in a bath of liquid helium 
contained within a dewar. 
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[57] ABSTRACT 


A system for acquisition and decoding of EP and SP 
signals is provided which comprises a transducer for 
presenting stimuli to a subject, EEG transducers for 
recording brainwave signals from the subject, a com- 
puter for controlling and synchronizing stimuli pres- 
ented to the subject and for concurrently recording 
brainwave signals, and either interpreting signals using 
a model for conceptual perceptional and emotional 
thought to correspond EEG signals to thought of the 
subject or comparing signals to normative EEG signals 
from a normative population to diagnose and locate the 
origin of brain dysfunctional underlying perception, 
conception, and emotion. : 
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METHOD AND DEVICE FOR INTERPRETING 
CONCEPTS AND CONCEPTUAL THOUGHT 
FROM BRAINWAVE DATA AND FOR ASSISTING 
FOR DIAGNOSIS OF BRAINWAVE DISFUNCTION 5 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 

This invention relates to the field of neuroscience and 
more particularly relates to the application of human 
brain wave analysis including quantitative electroen- 
cephalography. More particularly, the present inven- 
tion relates to conceptual interpreters and conceptually 
driven interfaces. 

2. Discussion of the Background 

Electrical brain activity can be detected using elec- 
trodes placed on the scalp of a human subject. An elec- 
troencephalogram (EEG) is a recording of a time-vary- 
ing spontaneous potential (SP) that is obtained from an 
alert and resting subject. When a subject is presented 
brief sensory stimuli (e.g., a flash, a click, a mild shock 
to the skin), a time-varying evoked potential (EP) is 
superimposed upon the normally present SP so that the 
EEG voltage includes both SP and EP components. 
The EP waveform begins within a few milliseconds 
after receipt of a sensory stimulus, and continues with a 
decreasing oscillatory magnitude so that it can be distin- 
guished from the SP for as long as one second. 

Previous investigations of EP signals have been di- 
rected toward methods and devices for distinguishing 
between normal subjects and subjects with various 
brain dysfunctions and for use of EP signals to control 
hardware devices. 

Various regions of the brain have different functions 
and some of those regions are responsible for different 35 
types of conceptual functions, such as spatial relation- 
ship and word interpretation. When one of those areas 
of the brain dysfunctions, the specific mental functions 
associated therewith are impaired. 

US. Pat. No. 3,901,215 discloses selection of stimuli 
that are intended to generate different levels of brain 
function, such as sensory, perceptual, and conceptual 
function. A neurometric test battery is disclosed in the 
”215 patent. That test battery includes several stimulus 
conditions that represent different levels of stimulus 
complexity. For each stimulus condition, the disclosed 
neurometric test battery attempts to determine whether 
the brain of a subject, as indicated by EP waveforms, 
distinguishes between two exemplars of a similar type. 
The model used in the ’215 patent assumes, however, 
only that a difference in EP signals received from the 
brain of a subject while that subject senses different 
stimuli indicates that the brain of the subject has distin- 
guished between those stimuli. Therefore, the only an- 
swer obtainable based upon the model disclosed in the 55 
’215 patent is that two stimulus conditions are either the 
same or different. 

U.S. Pat. No. 4,926,969 discloses an EP based control 
device in which a subject must focus attention on one 
checkerboard stimulus among a panel of such stimuli. 60 
Those stimuli are used to stimulate the receptor system 
of a subject at different frequencies. When the subject 
focuses attention on one of the panels, the unique fre- 
quency associated with that panel generates a unique 
EP waveform from the brain of the subject. The unique 65 
frequency dependence generated thereby is used to 
selectively control a hardware device. Different com- 
mands may be issued to the device depending upon 
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which checkerboard the subject stares at. Using that 
system, the subject must attend to a computer display 
representing a desired control command. The ’969 pa- 
tent explicitly (see column 8, lines 34-41) avoids using 
complex stimuli such as size, color, and shape. 


SUMMARY OF THE INVENTION 


Accordingly, one object of this invention is to pro- 
vide a novel system that can be used to determine from 
brainwave recordings from a subject whether transla- 
tion of external stimuli has occurred. 

Another object of this invention is to provide a novel 
system for determining from the brain waves of a sub- 
ject whether conception, perception, or emotion has 
occurred in that subject. 

Another object of the invention is to provide a novel 
system for determining functionally damaged areas of 
the brain of a subject and to determine what type of 
functional damage has occurred. 

Another object of the invention is to provide a novel 
hardware control device that can be regulated by brain 
waveforms corresponding to predetermined thoughts. 

Another object of the invention is to provide a hard- 
ware control device than can be regulated by EP wave- 
forms induced by either external stimuli or by imagina- 
tion of a subject. 

These and other objects of the invention are provided 
by a novel system for the acquisition and decoding of 
EP and SP signals, which comprises a transducer for 
presenting stimuli to a subject, EEG sensors for record- 
ing brainwave signals from the subject, a computer for 
controlling and synchronizing stimuli presented to the 
subject and for concurrently recording brainwave sig- 
nals. The computer also provides means to decode the 
content of the brainwave signals according to a stimulus 
model for perceptual, conceptual, and emotional trans- 
lations. 

The invention also provide a novel SP source locator 
method for determining whether regions of the brain of 
a subject are functional or dysfunctional, by recording a 
plurality of SP waveforms from a plurality of scalp 
locations, determining three basis waveforms from the 
SP waveforms, along three orthogonal axes. Each of 
the basis waveforms provide a best fit to the variation in 
SP waveform along one of the orthogonal axes so that 
the most complete representation of all the SP wave- 
forms by linear combinations of the three basis wave- 
forms is provided. A coordinate for each SP waveform 
consisting of the three coefficients for the three basis 
waveforms representing that SP waveform is plotted, 
forming a three dimensional plot. That plot is compared 
with a similar plot representing normative values ob- 
tained from a large population of subjects, wherein 
deviations of the position of a coordinate corresponding 
to an electrode from a normative value position indi- 
cates that a functional region of the brain adjacent to 
said electrode position is dysfunctional. 

I have discovered that the brain interprets sensory 
stimuli to have perceptual conceptual or emotional 
meaning, that according to certain rules which indicate 
whether the stimuli have perceptual, conceptual, or 
emotional meaning, that EEG signals from the brain 
encode the type of interpretation of stimuli which the 
brain has made, and that similar EEG signals occur if an 
individual imagines an interpreted stimulus instead of 
experiencing that stimulus. Certain terms must be de- 
fined to adequately describe the discoveries and the 
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DEVICE FOR MONITORING A MAGNETIC 
FIELD EMANATING FROM AN ORGANISM 


FIELD OF THE INVENTION 


The present invention relates to the systems, methods, and 
apparatus by which the electromagnetic emissions of a 
living organism may be monitored. Specifically, the present 
invention relates to the systems, methods, and means 
whereby the physical state and emotional state of an organ- 
ism and the changes in the physical and emotional state of 
the organism can be monitored. 

It also provides a means of altering the physical state and 
emotional state of an organism by the introduction of 
specific compensatory and corrective clectromagnetic pat- 
tems associated with the physical and emotional condition 
of the organism. 


BACKGROUND OF THE INVENTION 


The concept of an energy ficld around a living organism 
that reficcts its physical condition is a central concept in 
Aurvedic medicine dating back 5,000 years. The idea has 
appeared multiple times in different culwres and at different 
times in history. It provides the foundation for healing 
practices in Tibetan, Chinese, and Hawaiian medicine. The 
energy field is seen as having multiple layers ranging from 
a greater densily near the body to a rarefied layer encircling 
the body and extending a greater distance therefrom. In all 
of the aforementioned philosophies, the layer closest to the 
body is believed to reflect its physical condition while those 
extending outward represent emotional and spiritual condi- 
tions. In Sanskrit, the word describing the energy ficld is 
“prana,” in Chinese it is called “chi and Hawaiian it is 
called “aka.” It has also been called the etheric field or aura. 
In all philosophies, illness is believed to be the result of a 
lack of or imbalance in the energy ficld around the body and 
can be observed by examining the ficld. Healing and regen- 
cration can only take place when the energy field is balanced 
and strong. 

The validity and acceptability of these ancient philoso- 
phies are of present interest and are being tested with 
traditional western medicine. Dr. Deepak Chopra, M.D., 
FACS, former chief of staff of New England Memorial 
Hospital in Stoneham, Mass. has devoted considerable atten- 
tion to combining traditional western medicine with Aur- 
vadic philosophy. Dr. Chopra has chosen to use the term 
“Ayurveda” (instead of the more common “Aurvada”) 
because in his judgement this spelling more properly reflects 
the Sanskrit roots of this philosophy. In his books, which 
include Perfect Health, Creating Health, and Quantum 
Healing, he provides many case historics to support his 
concept of Ayurvedic medicine. He characterizes the 
Ayurvedic field with an analogy with quantum mechanics 
which he expresses thus: 

“In Ayurveda, the physical body is the gateway to what I 
call the “quantum mechanical human body.” Physics 
informs us that the basic fabric of nature lies at the quantum 
level, far beyond atoms and molecules. A quantum, defined 
as the basic unit of matter or energy, is from 10,000,000 to 
100,000,000 times smaller than the smallest atom. At this 
level, matter and energy become interchangeable. All quanta 
are made of invisible vibrations—ghosts of energy—waiting 
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to take physical form. Ayurveda says that the samc is true of 65 


the human body—it first takes form as intense but invisible 
vibrations, called quantum fluctuations, before it proceeds to 
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coalesce into impulses of energy and particles of matter. 

The quantum mechanical body is the underlying basis for 
everything we are: thoughts, emotions, proteins, cells, 
organs-any visible or invisible part of ourselves. At the 
quantum level, your body is sending out all kinds of invis- 
ible signals, waiting for you to pick them up.” 

Dr. Delores Krieger, RN rescarched the energy fields 
described in these ancient philosophies and through rigorous 
controlled experiments documented the healing that resulted 
from manipulating these energy ficlds. She continued this 
research and taught the technique she named “Therapeutic 
Touch” throughout her 20 year tenure as professor of neu- 
rophysiology at the New York University School of Nursing 
until her recent retirement. She now teaches and speaks on 
the subject at medical and nursing schools across the coun- 
try. 

During Dr. Krieger’s research she met and continued to 
work with one of the few individuals who profess to be able 
to actually see this energy field, Dora Van Gelder Kunz. As 
part of Dr. Kricger’s establishment of an experimentally 
documented baseline that would establish credibility with 
mainstream medicine, both women participated in a study 
arranged by Elmer Green, Ph.D., Director of Research at the 
Menniger Foundation. The study was conducted during a 
Council Grove Conference during which a paticnt was 
brought in from another state along with his physician and 
a complete set of lab reports. Each woman was allowed to 
examine the patient over a 15 minute period, but were not 
permitted to talk with the person. At the end of their 
examination each woman presented her findings to a panel 
of five physicians and the patient’s physician. Dora Kunz’s 
diagnosis was rated at 100 percent while Dr. Kricger 
reccived a rating of 80 percent. 

A Therapeutic Touch practitioner that is unable to see the 
etheric field around the body assesses the patient's condition 
by moving both hands over the energy ficld surrounding the 
patient’ s body. The perceived differences in the field indicate 
injury or disease in the underlying body structure. The 
assessment has been described by many experienced prac- 
titioners as the most difficult part of the process because it 
is frequently very difficult to feel the differences in the field 
of a very ill patient, or a child. 

The present invention has demonstrated a high degree of 
correlation with the impressions of practitioners trained and 
experienced in therapeutic touch. It serves to augment 
therapeutic touch as a diagnostic tool. It also serves as a 
training aid in teaching therapeutic touch. 

Tests with the apparatus have also established predictable 
electromagnetic field variations resulting from changes in 
mental activity level. For example, the waveform emitted by 
the subject becomes significantly more complex when 
Tesponding to a command question requiring the subject to 
generate a specific type of visual image. The increase in 
complexity occurs in the absence of speech and when speech 
is required, precedes verbalization of the response and 
decays rapidly when the verbal response is complete. 

Tests involving stress, including situations in which the 
subject attempts to provide false answers to questions, 
produce more complex and higher amplitude responses than 
situations in which the subject experiences less stress. 

Others have addressed the concept of diagnosis through 
external measurements by monitoring skin potential using 
various techniques. These techniques use contacting sensors 
and monitor direct current flow on the surface of the body, 
and hence do not monitor fields about the body or emissions 
therefrom. They demonstrate the statc of the art in non- 
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METHOD AND AN ASSOCIATED 
APPARATUS FOR REMOTELY 
DETERMINING INFORMATION AS TO 
PERSON’ S EMOTIONAL STATE 


BACKGROUND OF THE INVENTION 


This invention relates to a method and an associated 
apparatus for remotely determining information pertaining 
to an individual’s emotional and/or metabolic state. 

In many situations, to make decisions it would be helpful 
to have objective information regarding a person’s emo- 
tional state. Such information is useful in ascertaining the 
person’s thoughts and intentions. For example, in an inter- 
view situation, objective information as to the interviewee’ s 
cmotional state provides a better basis on which to judge the 
truthfulness of the interviewee’s responses to questions. 
Such information has been conventionally obtained, in cer- 
tain applications, by so-called lie detectors. A problem with 
such devices is that the interviewee is necessarily aware of 
the testing. This introduces a complication in evaluating the 
results of the lic detector testing. Accordingly, it would be 
desirable to provide a means for objectively determining 
emotional state parameters without the knowledge of the 
subject. 

Such technology would also be useful for medical pur- 
poses, to determine, for example, whether a person is in 
danger of a life-threatening heart attack. Some of the physi- 
ological parameters which indicate emotional stress are also 
indicative of the physical stress of a heart condition. Such 
physiological parameters include blood pressure and pulse 
rate. An irregular pulse is especially indicative of a cardiac 
arrythmia which may be a prelude to myocardial infarction. 

Technology which serves to objectively identify emo- 
tional state without the knowledge of the subject is also 
useful in security applications. It would be beneficial, for 
cxample, to detect an individual contemplating a robbery or 
hijacking prior to entry of that individual into a bank or an 
airplane. 


OBJECTS OF THE INVENTION 


An object of the present invention is to provide a method 
for obtaining information pertinent to a person’s emotional 
state, without the pcrson’s knowledge. 


4 
Another object of the present invention is to provide such 


a method for use in determining the truthfulness or sincerity 
of the person during an interview. 

An alternative object of the present invention is to provide 
such a method for use in checking the health of the person. 

Another alternative object of the present invention is to 
provide such a method for use in detecting those contem- 
plating a criminal act. 

Another, more particular, object of the present invention 
is to provide such a method which is implemented remotcly, 
without touching the subject. 

Yet another object of the present invention is to provide an 
associated apparatus or system for obtaining information 
pertinent to a person’s emotional state, without the person’s 
knowledge. 

These and other objects of the present invention will be 
apparent from the drawings and detailed descriptions herein. 


SUMMARY OF THE INVENTION 


A method for remotely determining information relating 
to a person’s emotional state, comprising the steps of (a) 
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gencrating waveform energy having a predetermined fre- 
quency and a predetermined intensity, the step of generating 
being implemented at a location remotely spaced from a 
target individual, (b) wirelessly transmitting the waveform 
energy towards the individual, (c) detecting energy emitted 
or reflected from the individual in response to the waveform 
energy, and (d) automatically analyzing the emitted or 
reflected energy to derive information relating to the indi- 
vidual’s cmotional state. 

According to another feature of the prescnt invention, the 
stcp of analyzing includes the steps of determining a value 
related to a physiological parameter taken from the group 
consisting of blood pressurc, pulse rate, respiration rate, 
pupil size, and perspiration, and comparing the value with a 
stored reference value to identify a change in the parameter. 

Where the parameter is respiration rate and the detected 
energy is reflected from the individual’s chest wall, the 
method further comprises the steps of processing the 
reflected energy to determine location of the individual’s 
chest wall, and automatically monitoring the individual’s 
position and compensating for changes in the individual’s 
position in determining changes in location of the individu- 
al’s chest wall. 

Alternatively, respiration rate may be determined by 
monitoring the differential remote absorption of the indi- 
vidual subject’s exhalation gases. Invisible electromagnetic 
radiation from a source such as a light emitting diode (e.g., 
a laser diode) is directed towards the subject’s mouth. The 
diode generatcd radiation is modulated at a high rate with a 
phase-locked component. Radiation returning from the sub- 
ject and particularly from gases at the subject's mouth are 
filtered via an electro-optical modulating polarization com- 
ponent. This polarization component may take the form of a 
filter wheel rotating, for example, at a speed between 300 
and 1,000 Hz. An opto-elcctric detector senses the radiation 
penetrating the filter wheel. An amplifier phase-locked with 
the modulator component serves to detect signals only at the 
frequency of modulation. Any ambient constant energy 
which is not part of the measuring signal is filtered out. 

In remotely monitoring a person’s respiration rate, the 
waveform energy may be modulated electromagnetic radia- 
tion or ultrasonic or subsonic pressure waves. Where the 
measuring waveform is electromagnetic, the measurement 
may be effectuated using the principles of differential back- 
scatter absorption or interferometery to detect phase changes 
owing to a change in position of the subject surface (the 
individual’s chest wall). The wavelength or frequency of the 
modulated electromagnetic radiation is selected from the 
infrared and near-millimeter portions of the spectrum so as 
to penctrate clothing material and be refiected from the 
underlying skin surface. Where the measuring waveform is 
an ultrasonic or subsonic pressure wave, changes in position 
of the chest wall may be detected via phase changes and/or 
by changes in travel time. 

Where the monitored parameter is pulse rate, the mea- 
suring encrgy may be modulated electromagnetic radiation, 
in the near-ultraviolct, infrared or near-millimeter ranges. A 
collimated beam of radiation is generated and directed or 
aimed towards a predetermined point on the individual 
overlying or on a blood vessel. The emitted or reflected 
energy is processed to determine (1) intensity, change in 
intensity or change in polarization or fluorescence of the 
emitted or reflected energy and (2) amount of transdermal 
absorption. Changes in transdermal absorption can be 
tracked to determine changes in volume of blood and, 
accordingly, the pulse of the target individual. If necessary, 
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[57] ABSTRACT 


Apparatus for usc in the determination of the condition of 
the vegetative part of the nervous system and/or of sensory 
functions of an organism, i.c. a human being or animal. The 
apparatus comprises devices for generating and supplying to 
said organism at least one sensory stimulus chosen from a 
group of sensory stimuli, such as visual, sound, olfactory, 
gustatory, tactile or pain stimuli, and devices for measuring 
the skin potential and the evoked response of the organism 
to a stimulus, The measured data are processed by process- 
ing devices for automatically controlling the supply of at 
least one stimulus for providing a non-rhythmical sequence 
of stimuli. Preferably, pairs of stimuli are supplied for 
developing a conditioned reflex. 
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APPARATUS PARTICULARLY FOR USE IN 
THE DETERMINATION OF THE 
CONDITION OF THE VEGETATIVE PART 
OF THE NERVOUS SYSTEM 


FIELD OF THE INVENTION 


The invention relates to an apparatus for use in the 
determination of the condition of the vegetative part of the 
nervous system and/or of sensory functions of an organism, 
ie. a human being or animal, comprising: 

means for measuring the skin or organ surface potential of 

the organism; 

means for generating and supplying to the organism at 

least onc sensory stimulus chosen from a group of 
sensory stimuli; 

means for measuring the evoked response of the organism 

to the at least one sensory stimulus, and 

processing means, for processing the skin or organ surface 

potential and the evoked response values measured by 
the measuring means. 


BACKGROUND OF THE INVENTION 


Examination of the vegetative part of the nervous system 
or the sensory functions is carricd out by supplying sensory 
stimuli to the organism under examination and by measuring 
the response to such a stimulus. The evoked response to a 
stimulus can be obtained from several variables of an 
organism, for example, skin potential, skin impedance, skin 
temperature, clectrical signals from deep tissue e.g. muscle 
potentials, changes in the fluid production, e.g. the water 
production i.e. the water secretion or water content of tissue 
cells etc. 

International patent application WO-A-9,014,749 dis- 
closes a method and an apparatus of the type mentioned 
above for analyzing neural sickness from the vegetative part 
of the nervous system of an organism, in response to sensory 
stimuli supplied to the organism under examination. Said 
stimuli can be chosen from a group of sensory stimuli, such 
as visual stimuli, sound stimuli, olfactory stimuli, gustatory 
stimuli, tactile stimuli or pain stimuli. The ncural signals are 
achieved from measuring the evoked response of the organ- 
ism to such a stimulus. 

The results of said measurements can be evaluated and 
classified into different types, i.e. hypersympathcticotonia, 
pre-sympatheticotonia, vegetalive normotonia (cutonia), 
preparasympatheticotonia and hyperparasympathclicotonia. 
By correlation of said types and other medical data, diag- 
nosis on existing discascs or the probability of falling ill with 
a specific disease in future can be estimated. 

International patent application PCT/NL91/00071, not a 
prior publication, discloses a method for measuring sensory 
functions of an organism, such as hearing, sight, smell, touch 
and pain, providing an objective assessment of the function- 
ing of the sensc organs, i.e. without the need for report by the 
organism under examination. In this method, specific stimuli 
are supplied to the organism, adapted to the sense under 
investigation i.e. auditory, visual, olfactory, gustatory, tac- 
tile, or pain stimuli. The reaction to such a specific stimulus 
is determined by measuring the evoked response of the 
organism. 

It has been found that the evoked response by a sequence 
of stimuli of a certain type, ¢.g. light or sound, applicd in a 
rhythmical manner is not stable over time. It is to say, as the 
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time of stimulation increases, the response of the nervous 
system to said sequence of stimuli undesirable alters and/or 
decreases. Further, repeated investigation of the organs of 
sense, for example on the next day, can also have an adverse 
effect on the response of the organism to a specific stimulus 
or sequence of stimuli. 


SUMMARY OF THE INVENTION 


The invention now provides an improved apparatus for 
use in the determination of the condition of the vegetative 
part of the nervous system and/or of sensory functions of an 
organism, characterized by; 

control means, for controlling the supply of the at least 

one stimulus in terms of its’ type, intensity, duration 
and/or repetition rate subject to the skin or organ 
surface potential and the evoked response values mea- 
sured by said mcasuring means and processed by said 
processing means, for automatically providing a non- 
thythmical sequence of stimuli. 

With the apparatus according to the invention the vegeta- 
tive nervous system and/or sensory functions of an organ- 
ism, i.e. a human being or an animal, can be cxamincd, 
whercin the evoked response of the nervous system to a 
sequence of stimuli is csscntially independent over time 
providing reliable, satisfactory results. For example, com- 
pared to a rhythmical, repeatedly applicd sequence of 
stimuli, an improvement in the accuracy of the determina- 
tion of the condition of the vegetative part of the nervous 
system of a factor 3 to 5 is obtained. The stimulation pattern 
is automatically selected and controlled by the individual 
state of the vegetative nervous system of the organism, by 
analysis of the measured skin or organ surface potential of 
the organism. 

It is noted that many different apparatuses for providing 
stimuli to an organism are known in the state of the art. 

U.S. Pat. No. 4,131,113 discloses means for examining 
the human cyc by analysis of clectrical signals generated by 
the retinal of an eye in response to a quasi-random light 
stimulus. The stimulus applied is a bend-limited white-noise 
light intensity signal, projected onto the human eye through 
a cup clectrode. However, the band-limited white-noise 
generator disclosed is not equipped for providing a control- 
lable non-rhythmical sequence of stimuli, having adjustable 
parameters such as duration, intensity, repetition rate ctc. 
Automatically controlling the sequence of stimuli subject to 
the state of the vegetative part of the nervous system of the 
organism is not disclosed nor suggested. 

In a publication by Y. Kosugi et al. “Quantitative Evalu- 
ation of Saccadic Eye Movement Disorders Under Random 
Visual Stimuli on CRT” in IEEE Transactions on Biomedi- 
cal Engineering, Vol. BME 29, no. 3. March 1982 a com- 
puter aided examination system is presented, in which a 
pseudo-random binary sequence is used for moving a target 
on a screen, in order to cvoke saccadic eye movements. 
Controlling the supplicd stimuli in terms of type, intensity, 
duration and repetition rate, subject to the state of the 
vegetative part of the nervous system and the evoked 
response of the organism is not described nor suggested. 

U.S. Pat. No. 4,570,640 discloses an apparatus for moni- 
toring the sensory system of a patient to enable determina- 
tion of the level and depth of spinal and epidural nerve 
blocks affecting the sympathetic and motor nervous system. 
An clectric stimulator is provided which can be manually or 
automatically activated. By comparing the response due to 
an applicd stimulus against the response obtained from a 
reference level, the strength of the stimulus is controlled by 
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(57} ABSTRACT 


A magnetic resonance monitor measures static and 
extremely low frequency magnetic fields in order to deter- 
mine the degree of magnetic resonance with the magnetic 
moments of a biological substrate, more particularly reso- 
nance with the magnetic moments of a human body. A 
digital bandpass filter varies in response to the magnitude of 
the static magnetic field so that it sclects frequencies of the 
oscillating magnetic ficld in accordance with the gyromag- 
netic equation. A spatial analyzer determines the three 
spatial components of the filtered signals representing the 
magnetic field oscillating parallel to the static magnetic field 
vector and the two circularly-polarized components rotating 
perpendicular to the static field with helicities opposite to 
each other. A resonance analyzer evaluates accuratcly the 
resonance yield which is the change in biochemical pro- 
cesses duc to magnetic field exposures. The magnetic reso- 
nance monitor can measure from magnetic fields in residen- 
tial and workplace environments, either for research studies 
or for the routine evaluations of health hazards. 
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MAGNETIC RESONANCE MONITOR 


TECHNICAL FIELD 


This invention relatcs to measurement instruments for 
magnetic fields, and more particularly to instruments for 
measuring combined static and extremely low frequency 
magnetic fields in the environment. Still more specifically, 
the invention relates to instruments for measurement of 
environmental magnetic fields which are in magnetic reso- 
nance with magnetic moments in a biological organism, 
particularly the human body. 


BACKGROUND ART 


Research has recently been undertaken on the possibility 
that magnetic ficlds may cause cancer, reproductive abnor- 
malities, or psychoneurological disorders [Bierbaum and 
Peters, 1991}. Research emphasis is being placed on pos- 
sible effects of magnetic ficlds produced by AC electric 
power transmission facilities and electric appliances, 
although other sources may be involved. In order to carry 
out such research more effectively and accuratcly, there is a 
requirement for instrumentation for measuring magnetic 
fields with frequencies below 3000 Hz. Moreover, it is 
necessary to make such measurements in workplaces, homes 
and other environmenis so thal compact, transportable, 
instruments are required, 

Although many instruments are available for measuring 
magnetic fields in the environment, such instruments do not 
distinguish between those magnetic ficlds which may inter- 
act with a biological organism and those which may not. 
Thus, in order to obtain meaningful research results, it is 
necessary to be able to identify and measure magnetic fields 
which may have biological effects on the human body. 

To explain the biological effects of interest, it has becn 
Proposed that ions important to cell functioning may expe- 
rience “cyclotron resonance” (Liboff ct al., 1990) or “para- 
metric resonance” [Lednev, 1991). Other forms of magnetic 
resonance with the magnetic fields in the environment are 
being investigated for potential chemical effects produced 
thereby (Grundler, ct al., 1992]. For example, clectron spin 
resonance is known to cnhance the production of “free 
radical” molecules (Steiner and Ulrich, 1989; McLaughlin, 
1992], and magnetic field interactions with magnetosomes 
(biological magnetic crystals) are being studied [Kirschvink, 
1992). 

The magnetic field combinations that cause nuclear mag- 
netic resonance and electron spin resonance are well known 
[Macomber, 1976], and laboratory studics now suggest that 
magnetic resonance principles may apply to magnetic 
moments from electron spin, ferromagnetic crystals, or ionic 
motion in biological substrates. These hypotheses imply that 
biological processes can be affected by combinations of 
oscillating and static magnetic ficlds which are in resonance 
with magnetic moments in the human body. 

In order to determine resonance conditions, it is necessary 
to measure both static and oscillating magnetic fields, and to 
provide output data more detailed than an average magni- 
tude of either (or both) the static and oscillating fields. It is 
also necessary to identify the frequency components of the 
oscillating field as well as the relative spatial orientation of 
the two fields. 

More specifically, it is necessary to monitor all the tem- 
poral, spatial and frequency characteristics of a magnetic 
field which may have biological effects on the human body. 
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It is moreover necessary to analyze the measured mag- 
netic field characteristics in order to provide a quantity 
indicative of such resonance. It is particularly desirable to 
measure and identify magnetic field components capable of 
resonance with a predetermined magnetic moment, such as 
a magnetic moment indicative of biological resonance and 
more specifically indicative of resonance with the human 
body. Preferably, such measurement, analysis and identifi- 
cation should be performed in accordance with known 
theorics of magnetic resonance. 


Indeed, in some laboratory experiments [Blackman, 1990; 
Liboff et al., 1990], biological changes attributed to mag- 
netic fields have been found to depend on a relation between 
the frequency and orientation of a oscillating field produced 
by AC electricity and a static magnetic field originating in 
the earth (the geomagnetic field). 

To determine a linkage or causal relationship between 
magnetic resonances and cancer, spontaneous abortions or 
other health disorders associated with magnetic fields in 
epidemiological studies, instruments are thus needed to 
measure and monitor magnetic resonance conditions in the 
environment. Such instruments would be used in epidemio- 
logical studies to measure exposures to magnetic resonances 
of subjects in their homes, workplaces and other environ- 
ments. 


Moreover, if it is established that exposure to magnetic 
resonances is a risk factor for discases, then magnetic 
resonance monitors will also be required to measure expo- 
sure to resonance conditions in order to evaluate health risks 
and control devices thereof. 

The present invention is thus provided to permit mea- 
surement of magnetic ficld combinations which are, or may 
be, in resonance with magnetic moments in a biological 
organism, such as the human body. 

Many systems are known for measuring exposures to 
magnetic fields with extremely low frequencics. However, 
the known systems are not suited for measuring human 
exposures to magnetic resonance conditions in health stud- 
ies. The deficiencies of the prior art are based on the 
following. 

1. Many systems only measure a oscillating magnetic 
field in frequency bandwidths which include the clec- 
tric power frequency (60 Hz in North America and 50 
Hz in the rest of the world). Frequencies from 30-3000 
Hz is called the extremely low frequency (ELF) range. 
The most common sensor for measuring ELF magnetic 
fields is an induction coil, which responds to the 
oscillating fields but not to the static fields also needed 
for consideration in determining resonance conditions. 
Such common sensor systems are available from vari- 
ous sources, such as AJM Electronics, Electric Ficld 
Measurements, Enertech Consultants, Holaday Indus- 
tries, and Positron Industrics. 

. Most systems which measure both static and oscillating 
magnetic ficlds use cither Hall-effect probes or flux- 
gate probes. Such systems are also limited, and can 
only determine the average magnitude of the ficld’s 
component, either static or ELF. These instruments 
often label these two frequency modes as the “DC” and 
“AC” modes. Such systems are available from compa- 
nies such as Bartington Instruments, F. W. Bell, Hola- 
day Industries, and Schoenstedt Instrument Company. 
The magnetic field instruments with an ELF output 
usually determine the root-mean-squared (rms) magni- 
tude of that field component through a frequency filter 
with a fixed bandwidth. Since resonance occurs at 
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[57] ABSTRACT 


A device and method for estimating a mental decision to 
select a visual cue from the vicwer’s eye fixation and 
corresponding single event evoked cerebral potential. The 
device comprises an eyetracker, an electronic biosignal 
processor and a digital computer. The eyetracker determines 
the instantaneous viewing direction from oculometric mea- 
surements and a head position and orientation sensor. The 
electronic processor continually estimates the cerebral elec- 
troencephalogramic potential from scalp surface measure- 
ments following corrections for electrooculogramic, elec- 
tromyogramic and electrocardiogramic artifacts. The digital 
computer analyzes the viewing direction data for a fixation 
and then extracts the corresponding single event evoked 
cerebral potential. The fixation properties, such as duration, 
start and end pupil sizes, end state (saccade or blink) and 
gaze fixation count, and the parametric representation of the 
evoked potential are all inputs to an artificial neural network 
for outputting an estimate of the selection interest in the gaze 
point of regard. The artificial neural network is trained 
off-line prior to application to represent the mental decisions 
of the viewer. The device can be used to control computer- 
ized machinery from a video display by ocular gaze point of 
regard alone, by determining which visual cue the viewer is 
looking at and then using the estimation of the task-related 
selection as a selector switch. 
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DEVICE AND METHOD FOR ESTIMATING 
A MENTAL DECISION 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 

The present invention relates to estimating a mental 
decision to activate a task related function which is selected 
by a visual cue and, therefore, can be used to control 
machines from a visual display by eye gaze alone. 

The present invention has many potential applications in 
the medical, scientific, engineering, manufacturing, military, 
entertainment, and other fields. The present invention may 
be used as a tool for medical diagnosis of ocular functions, 
as an aid to the paraplegic handicapped, as an instrument for 
providing measurement of ocular functions and workload in 
human factors studies, as a measure of subject training, as a 
tool for fatigue monitoring, as part of an electronic safety net 
to detect performance degradation due to pilot incapacitation 
in piloted and teleoperated vehicles, as a component of an 
electronic intelligent pilot-vehicle interface used for situa- 
tion awareness aiding in piloted and teleoperated vehicles, 
as a tool for task scan analysis including situation awareness 
measuring, as a controller of machines and computer games, 
and for advertisement and usability analysis. 

Particularly, the present invention is utilized to control 
computerized machines from an electronic video display by 
the ocular gaze point of regard alone. Examples of machine 
control by ocular functions are: (1) updating computer 
generated information displays, (2) selecting panel switches 
and instruments, (3) controlling the fidelity of computer 
generated imagery scene inserts in simulations, (4) control- 
ling the viewing direction of remotely located cameras, (5) 
controlling the movement of teleoperated robotics platforms 
or vehicles, (6) selecting display subareas for automated 
scene analysis in aided target recognition, (7) designating 
targets from direct sight or from a sensor display, and (8) 
weapon system pointing. 

The present invention has particular applications to time 
shared concurrent tasks where hands are involved in a 
continual time critical pilotage task and eyes are used 
intermittently to control a discrete task. The present inven- 
tion enables both tasks to share a common visual working 
area with overlaid visual images. Therefore, the present 
invention allows task interference to be reduced by dedicat- 
ing eye-movements and visual attention to the same working 
surface. 

An example of such an application would be single pilot 
nap-of-earth low-level helicopter flight while updating 
on-board heads-up displays. A similar application is teleop- 
erations of remote vehicles from video displays with camera 
control. Another such application is to the operation of 
completely enclosed armored vehicles with “transparent” or 
“see through” armor. There the operator would see a video 
projection of the outside scene, recorded by externally 
mounted cameras and relayed to internal monitors. The 
operator would use the present invention to control displays 
overlaid on the scene projection while concurrently perform- 
ing the vehicle pilotage task. Similar comments apply to the 
piloting of “glass cockpit” designs for completely enclosed, 
high performance aircraft. 

The present invention with a properly designed oculom- 
eter can also be used with head-mounted video displays in 
many application fields. The head-mounted video displays, 
such as those developed for virtual reality, stereographic 
displays, monocular or binocular vision helmet mounted 
displays, and night vision goggles used in piloted 
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helicopters, vehicles, and teleoperated robotics control sta- 
tions are all suitable. 

2. Description of the Background Art 

The conventional method of decision estimation for con- 
trol of machines by ocular functions is based on measuring 
the eye gaze fixation duration, which commonly is longer for 
a visual cue of task interest than for a visual cue of 
disinterest. However, the statistical distributions of the inter- 
est and disinterest fixation durations tend to overlap and are 
clearly not separable. In practice, the user must extend the 
gaze duration with an unnaturally directed stare to designate 
a cue of interest. Usually, the user follows the display 
Tesponse to the cue selection with a motor action like a 
button push to confirm the visual selection. In some designs 
the user must execute an extended stare for cue selection in 
conjunction with the motor action to indicate a selection. 
This need for an extensively forced gaze tends to interrupt 
the task flow since any naturally occurring visual search 
patterns are momentarily suppressed. It cam also increase 
ocular fatigue due to the corresponding reduction in eye 
blinks and the associated reductions in corneal lubrication 
and oxygenation. Furthermore, the need for a confirming 
motor action increases the workload of the viewer. 


SUMMARY OF THE INVENTION 


The present invention estimates a mental decision to 
select a visual cue of task related interest, from both eye 
fixation and the associated single event evoked cerebral 
potential. The invention uses the start of the eye fixation to 
trigger the computation of the corresponding evoked cere- 
bral potential. 

The design of the invention is based on the physiological 
evidence for the relationships existing between cye 
movements, evoked visual potentials and human visual 
information processing. This evidence is summarized as 
follows: 

(1) While a visual cue is acquired by a rapid eye- 
movement known as a saccade, the cue can only be 
studied during a fixation lasting typically from 200 to 
600 milliseconds; 

(2) Simple target cues at known locations are identified 
within several fixations, which taken together define a 
gaze with the first fixation locating a critical feature of 
the cue and the second fixation being longer in time 
during which the critical feature is mentally compared; 

(3) The duration of an eye fixation occurring during a 
mental comparison tends to be longer for a visual cue 
of task-interest than for a visual cue of disinterest; 

(4) The evoked visual potential generated during a fixa- 
tion period has waveform components which corre- 
spond to the stages of visual information processing; 

(S) The amplitude of the evoked potential component 
occurring about 250 to 300 milliseconds is greater for 
a visual cue of task-interest than for a visual cue of 
disinterest; 

(6) The eye pupil of an alert viewer in constant illumi- 
nation tends to dilate at the start of information pro- 
cessing reaching its maximum just before decision is 
made, and contracts at the moment of decision making; 
and 

(7) Eye blinks appear to mark brief breaks that the brain 
takes at the end of each phase of a mental task, and in 
this way punctuate the sequence of mental events 
involved in acquiring and processing information. 

A preferred embodiment of the present invention is 

directed to a device for estimating a mental decision, com- 
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[57] ABSTRACT 


Apparatus for electric stimulation and diagnostics of audi- 
tory nerves of a human being, e.g. for determination of 
sensation level (SL), most conformable level (MCL) and 
uncomfortable level (UCL) audibility curves, includes a 
stimulator detachably secured to a human being for sending 
a Signal into a human ear, and an electrode placed within the 
human ear and electrically connected to the stimulator by an 
electric conductor for conducting the signals from the stimu- 
lator into the ear. A control unit is operatively connected to 
the stimulator for instructing the stimulator as to character- 
istics of the generated signals being transmitted to the ear. 
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[57] ABSTRACT 


A speech-based system for assessing the psychological, 
physiological, or other characteristics of a test subject is 
described. The system includes a knowledge base that stores 
one or more speech models, where each speech model 
corresponds to a characteristic of a group of reference 
subjects. Signal processing circuitry, which may be imple- 
mented in hardware, software and/or firmware, compares the 
test speech parameters of a test subject with the speech 
models. In one embodiment, each speech model is repre- 
sented by a statistical time-ordered series of frequency 
representations of the speech of the reference subjects. The 
speech model is independent of a priori knowledge of style 
paramcters associated with the voice or speech. The system 
includes speech parameterization circuitry for gencrating the 
test parameters in response to the test subject’s speech. This 
circuitry includes speech acquisition circuitry, which may be 
located remotely trom the knowledge base. The system 
further includes output circuitry for outputting at least one 
indicator of a characteristic in response to the comparison 
performed by the signal processing circuitry. The character- 
istic may be time-varying, in which case the output circuitry 
outputs the characteristic in a time-varying manner. The 
output circuitry also may output a ranking of each output 
characteristic. In one embodiment, one or more character- 
istics may indicate the degree of sincerity of the test subject, 
where the degree of sincerity may vary with time. The 
system may also be employed to determine the effectiveness 
of treatment for a psychological or physiological disorder by 
comparing psychological or physiological characteristics, 
respectively, before and after treatment. 
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[57] ABSTRACT 


A system and method for enabling human beings to com- 
municate by way of their monitored brain activity. The brain 
activity of an individual is monitored and transmitted to a 
remote location (e.g. by satellite). At the remote location, the 
monitored brain activity is compared with pre-recorded 
normalized brain activity curves, waveforms, or patterns to 
determine if a match or substantial match is found. If such 
a match is found, then the computer at the remote location 
determines that the individual was attempting to communi- 
cate the word, phrase, or thought corresponding to the 
matched stored normalized signal. 
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1 
COMMUNICATION SYSTEM AND METHOD 
INCLUDING BRAIN WAVE ANALYSIS AND/ 
OR USE OF BRAIN ACTIVITY 


This invention relates to a system and method for 
enabling human beings to communicate with one another by 
monitoring brain activity. In particular, this invention relates 
to such a system and method where brain activity of a 
particular individual is monitored and transmitted in a 
wireless manner (e.g. via satellite) from the location of the 
individual to a remote location so that the brain activity can 
be computer analyzed at the remote location thereby 
enabling the computer and/or individuals at the remote 
location to determine what the monitored individual was 
thinking or wishing to communicate. 

In certain embodiments this invention relates to the 
analysis of brain waves or brain activily, and/or to the 
remote firing of sclect brain nodes in order to produce a 
predetermined effect on an individual. 


BACKGROUND OF THE INVENTION 


It is known to monitor brain activity by way of electro- 
encephalograph (EEG) methods, magnetoencephalograph 
(MEG) methods, and the like. For example, see U.S. Pat. 


Nos. 5,816,247 and 5,325,862, the disclosures of which are 2 


both hereby incorporated herein by reference. As discussed 
in the '247 patent, an EEG may be recorded from a number 
of pairs of scalp clectrodes and processed according to 
known software. Such software and/or hardware acquires 
both processed and unprocessed EEG data and may record 
it ona disk. The records may be replayed and statistics of the 
on-line measures made on suitable sections placed in cat- 
egories predefined by a user. This may utilize the form of 
database of statistical measures of brain activity. 
Unfortunately, neither the ’862 nor the '247 patents disclose 
or suggest any methods by which humans can communicate 
with one another by way of monitoring brain activity. 

U.S. Pat. No. 5,719,561 discloses a communications 
device and method, the entire disclosure of the ’561 patent 
hereby being incorporated herein by reference. The ’561 
patent discusses a method and device for vibromechanical 
tactile communications adaptable for use by individuals to 
recognize alpha numeric messages in a language or in other 
symbols known to them. The ’561 patent discusses using, a 
series of sequentially firing vibromechanical stimulators 
vibrating against a suitably tactile sensitive surface of the 
wearer (c.g. skin) to induce a phenomenon of illustration of 
linear continuity. Unfortunately, the S61 patent requires the 
use of burdensome and complex vibromechanical tactile 
devices, and is not suitable for long distance communica- 
tion. 

It is a purpose of this invention to address any or all of the 
above-identified problems in the prior art, as well as other 
problems which will become apparent to the skilled artisan 
from the following detailed description of this invention. 


SUMMARY OF THE INVENTION 


Generally speaking, this invention fulfills the above 
described needs in the art by providing a method of com- 
municating comprising the steps of: 

providing a first human being at a first location; 

providing a computer at a second location that is remote 

from the first location; 

providing a satellite; 

providing at least one sensor (preferably a plurality—e.g. 

tens, hundreds, or thousands, with cach sensor moni- 
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toring the firing of one or more brain nodes or synapse 
type members) on the first human being; 

detecting brain activity of the first human being using the 
at least one sensor, and transmitting the detected brain 
activity to the satellite as a signal including brain 
activity information; 

the satellite sending a signal including the brain activity 
information to the second location; 

a receiver at the second location receiving the signal from 
the satellite and forwarding the brain activity informa- 
tion in the signal to the computer; 

comparing the received brain activity information of the 
first human being with normalized or averaged brain 
activity information relating to the first human being 
from memory; and 

determining whether the first human being was attempting 
to communicate particular words, phrases or thoughts, 
based upon the comparing of the received brain activity 
information to the information from memory. 

In certain embodiments, the invention includes the fol- 
lowing step: asking the first human being a plurality of 
questions and recording brain activity of the first 
human being responsive to the plurality of questions in 
the process of developing said normalized or averaged 
brain activity information relating to the first human 
being stored in the memory. A database in a memory 
may include, for each of a plurality (e.g. one hundred 
or thousands) of individuals, a number of prerecorded 
files each corresponding to a particular thought, attempt 
to communicate a word, attempt to communicate a 
phrase or thought, or mental state. Measured brain 
activily of a given individual may be compared to files 
from that database of that individual to determine what 
the individual is attempting to communicate or what 
type of mental state the individual is in. 

In certain embodiments, the plurality of questions are the 

same question. 

In certain embodiments, the plurality of questions are 
different questions. 

In certain embodiments, the invention includes the step of 
normalizing, or averaging recorded brain activity responsive 
to a given question or set of questions in developing the 
normalized or averaged brain activity information relating to 
the first human being. 

It is an object of this invention to enable brain activity of 
a first human being to be monitored, with the activity being 
transmitted to a remote location so that individuals and/or a 
computer at the remote location can determine what the first 
human being was thinking or intending to communicate. In 
such a manner, human beings can communicate with one 
another via monitoring of brain activity, and transmission of 
the same. 

It is another object of this invention to communicate 
monitored brain activity from one location to another in a 
wireless manner, such as by IR, RF, or satellite. 

It is another object of this invention to provide a system 
capable of identifying particular nodes in an individual’s 
brain, the firings of which affect characteristics such as 
appetite, hunger, thirst, communication skills (¢.g. which 
nodes are utilized to communicate certain words such as 
“yes”, “no”, or phrases such as “I don’t know”, “I’m not 
sure”, or numbers such as “one”, “two”, “ten”, “one hun- 
dred” and the like), thought processes, depression, and the 
like). When such nodes are identificd, they may be specifi- 
cally monitored by one or more sensors to analyze behavior 
or communication or words, phrases, or thoughts. In other 
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(57) ABSTRACT 

A method of determining the extent of the emotional 
response of a test subject to stimului having a time-varying 
visual content, for example, an advertising presentation. The 
test subject is positioned to observe the presentation for a 
given duration, and a path of communication is established 
between the subject and a brain wave detector/analyzer. ‘The 
intensity component of each of at least two different brain 
wave [requencies is measured during the exposure, and cach 
frequency is associated with a particular emotion. While the 
subject views the presentation, periodic variations in the 
intensity component of the brain waves of cach of the 
particular frequencies selected is measured. The change 
rates in the intensity at regular periods during the duration 
are also measured, The intensity change rates are then used 
to construct a graph of plural coordinate points, and these 
coordinate points graphically establish the composite emo- 
tional reaction of the subject as the presentation continues. 
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1 
METHOD AND APPARATUS FOR 
ANALYZING NEUROLOGICAL RESPONSE 
TO EMOTION-INDUCING STIMULI 


BACKGROUND OF THE INVENTION 


The present invention relates generally to methods and 
apparatus for neurological testing, and more particularly, to 
methods and apparatus for determining the emotional state 
of an individual over the period of time during which that 
individual is being exposed to time-varying stimuli. While in 
one respect the invention applies to determining the 
neurological, psychological, or emotional response of an 
individual to test stimuli, in many instances, the invention is 
applicable to using individuals to test a program containing 
certain stimuli, in order to determine whether such a pro- 
gram will subsequently create favorable responses in other 
individuals of similar sociocultural-economic makeup. 

One of the most practical applications of the method and 
apparatus with which the invention is presently concerned is 
that of consumer response testing. Accordingly, this aspect 
of the method will be discussed immediately herein, while 
a discussion of other applications and purposes implicit in 
the invention will be set out elsewhere herein. 

In the United States, and elsewhere throughout the world, 
advertising is heavily used to promote consumer, commer- 
cial and industrial products. It is almost universally accepted 
that, as between or among products which are generally 
similar to one another in content, price, or quality, successful 
advertising can help a particular product achieve much 
greater market penetration and financial success than an 
otherwise similar product. Advertising, and particularly con- 
sumer advertising, although a multi-billion dollar industry in 
the United States alone, is an area wherein workers find it 
extremely difficult to create and reproduce what prove to be 
consistently successful advertising campaigns, themes, or 
other materials. It is likewise accepted that while it is often 
easy lo predict thal response to a particular proposed adver- 
lisement or campaign will be unfavorable, it is not known 
how to create individual advertisements and/or campaigns 
which can virtually be assured of success on a consistent 
basis. 

Moreover, while it is not always difficult to discover how 
to make advertising which may simply interest or amuse 
potential consumers, or to create advertising that consumers 
will remember, it is often quite another thing to create an 
advertisement or campaign which succeeds in actually moti- 
vating, potential consumers to become actual consumers. 
There are numberless instances known to the advertising, 
community wherein advertising for a particular product is 
well recognized, is associated with the product and creates 
a lasting and favorable impression on the consumer as 
regards the manner in which the advertisement is presented. 
Yet, as far as can be accurately measured, many such ads fail 
to impel viewers to use more of such product, or favor it over 
that of a competitor. 

The advertising industry has also recognized that an 
advertisement must serve the functions referred to above and 
that this is normally done in individual stages. Thus, the 
agencies realize that the creative message must attract the 
user in some way, and preferably, convey a message or 
impression about the product as well as contain a command 
or “call to action.” However, the particular emotion required 
to secure attention may defeat the purpose of the message or 
compromise the call to action portion. Likewise, a part of the 
message, in an attempt to be clever, may offend some 
viewers or, in an attempt to gain attention, may appear more 
frivolous than intended. 
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Hence, it is very difficult on a prospective basis to predict 
whether a viewer will see a commercial as imaginative and 
clever on the one hand or frivolous and incredible on the 
other, when the differences in such presentation are very 
slight. Similarly, an overly detailed message may appear to 
be too clinical or perhaps worse, condescending, while 
another message may be non-offensive but also non- 
informing. The differences in comprehensional and emo- 
tional states of advertising material viewers may be slight 
but extremely important. 

Hence, among all the possible advertisements that might 
be produced in the hopes of generating a successful con- 
sumer response, even where a large number of cfforts are 
summarily dismissed or weeded out, the persons preparing 
the advertising, and the companies using the advertising for 
promotional purposes simply cannot be sure within narrow 
limits as to whether particular advertising material will be a 
success in the marketplace. Accordingly, it is common to 
find that long after decisions are made and expenditures 
incurred in pursuit of presenting a particular advertisement 
(or theme or campaign of advertisements), that such efforts 
have simply not been successful, in that the campaign failed 
to produce sales in amounts proportionate to the expenditure 
of effort and money. 

It is believed that an ideal advertisement is one which can 
be comprehended by the viewer or listener, which contains 
an inherently credible message, and which contains an 
imperative or call to action which will stimulate the viewer 
or listener to purchase the product in question, The adver- 
tising industry has for decades accepted the principle that a 
simple presentation of an advertising message in cold, hard, 
clear and logical terms is usually insufficient to induce a 
prospective purchaser to buy a particular product. 

Even if viewers were highly analytical, (and it is accepted 
that most consumers are not), there is still the problem of 
differentiation between products whose characteristics are 
either highly subjective or whose quantitative differences are 
very minute vis-a-vis those of a competitor. Thus, the flavor 
of a beer or a hamburger, or the appearance of an article of 
clothing, is simply incapable of being quantified and pre- 
sented in analytical terms. Even if such were the case, the 
question of motivation to buy a selected product would still 
remain. 

Consequently, it has come to be accepted that in a great 
majority of cases, with a few possible exceptions not per- 
tinent here, the decision to buy products is an emotional one 
in one sense or another. The presence of such emotion does 
not imply that the choice is irrational, but merely that it 
meets a need that the subject perceives himself to have, or 
will have, at the time of purchase. Whether the emotional 
response is one of self-satisfaction, one of belief that an 
intelligent choice has been made or that the choice will 
create a favorable appearance, image or other response in the 
buyer is not particularly important. According to the 
invention, it is believed that discovering and qualitatively 
and quantitatively analyzing the actual emotional response 
of a subject is the key to correlation between an advertising 
presentation and a successful sale of the product. 

Referring again to the subject of advertising response, it 
would be ideal if people preparing advertisements were able 
to put themselves in the shoes, so to speak, of the particular 
customer. However, while certain advertising agencies arc 
able to use the talents of creative personnel who are suc- 
cessful more often than not, a high degree of correspondence 
between choosing and presenting a particular ad and achiev- 
ing product sales is simply not available on a consistent 
basis. 
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(57) ABSTRACT 

Amagnetic field measurement apparatus includes a plurality 
of magnetometers cach having SQUID’s and three detection 
coils, one of which detects cach of three orthogonal dircc- 
tional magnetic field components (B,, B,, B_) of a magnetic 
field generated from a subject to be inspected, a display 
which displays time variation of waveforms of the magni- 
tude (V(B,°+B,°+B.*)) of magnetic field synthesized by 
square sum of cach of the three orthogonal directional 
magnetic ficld components of the magnetic ficld generated 
from the subject to be inspected, a holder for holding a 
Dewar’s vessel for arranging magnetometers therein, and a 
controller for controlling a positional relationship between 
the subject to be inspected and the Dewar's vessel. Accurate 
time variation of the magnetic ficld gencrated from the 
subject to be inspected can be detected without influence of 
positional change of the subject to be inspected, by simul- 
taneously measuring each of the three orthogonal directional 
magnetic field components (B,, B,, B.) of the magnetic field 
generated from current sources in the subject to be 
inspected. 
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1 
MAGNETIC FIELD MEASUREMENT 
APPARATUS 


‘This is a continuation application of U.S. Ser. No. 
09/176,767, filed Oct. 22, 1998 now U.S. Pat. No. 6,424, 
853. 


BACKGROUND OP THE INVENTION 


1. Field of the Invention 

‘The present invention relates to a magnetic field measure- 
ment apparatus consisting of a magnetometer comprised of 
a Superconductive Quantum Interferometer Device 
(SQUID) for measuring magnetic fields generated by the 
nervous activity of the brain of humans or animals or 
myocardial activity or magnetic substances contained in the 
subject to be inspected. 

2. Description of Related Art 

In measurements of very weak magnetic fields in the 
conventional art using equipment such as SQUID for mea- 
suring biomagnetic fields, generally the magnetic field on 
the surface of a living body is capable of being measured. 
Such measurements can be just the vertical components of 
a magnetic field with the head regarded as a sphere, for 
instance the polar coordinates (r, 4, 8) in the case of the head, 


and the magnetic field component Br in the vertical r 4. 


direction on the head surface, or in the case of the heart, the 
orthogonal coordinates (X, Y, Z), of the chest section when 
measured on the flat planes X and Y, and the magnetic field 
component B,. in the vertical Z direction on the X and Y 
planes. 

On the other hand while few in number, there is literature 
reporting on measurement apparatus for measuring mag- 
netic components of a biomagnetic field in a plurality of 
directions. For instance, the simultaneous measurement of 


the magnetic component By in the X direction and the , 


magnetic component By in the Y direction on the orthogonal 
coordinates (X, Y, Z); as well as the display of magnitude 
V(B,°+B,*) synthesized by magnetic component By in the 
X direction and magnetic component By in the Y direction 
have been reported (K. Tsukada et. al., Rev. Sci. Instrum., 66 
(10), pp 5085-5091(1995)). 

Further, though not the three directions B,, B,, By of the 
polar coordinates (r, , 0) of the magnetic components By, 
By and B, in the three directions of the orthogonal coordi- 
nates (X, Y, Z); a method has been reported for measuring 
the three components of cach intersecting magnetic ficld, 
finding the magnetic components B,, B,, Bg in the three 
directions on the polar coordinates (r, @, 8) and displaying a 
waveform showing, the time variation of cach magnetic 


component in three directions on polar coordinates (r, ¢, 8) 5 


on a CRT screen (Y. Yoshida et. al., LOth Int’l Conf. on 
Biomagnetisim (1996)). 

Also, in the conventional art, not only a waveform show- 
ing time variations in a magnetic field strength but also the 


distribution of the magnitude of a magnetic field can be 5 


found from results of magnetic measurements of a plurality 
of points in an organism utilizing a plurality of magnetom- 
eters and the result displayed as a magnetic field magnitude 
contour map. Factors such as the position, magnitude and 
direction of electrical current sources in an organism can be 
analyzed over desired periods of time on a magnetic ficld 
contour map and changes over time in the electrical physi- 
ological phenomenon in the organism thus discovered. In the 
conventional art, changes in clectrical physiological phe- 
nomenon in a dynamic organism can therefore be revealed 
by utilizing these magnetic field contour maps to aid in the 
diagnosis of disease. 
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In the method used in the conventional art, the heart of the 
child or adult which is the subject of measurement is fixed 
in a constant position and direction versus the magnetic 
plane of the magnetic field of the magnetometer. However, 
there is the problem that when measuring the magnetic field 
of the heart of a fetus, an accurate measurement of the 
heart’s magnetic field cannot be made since the position and 
direction of the fetus cannot be fixed since the fetus is 
constantly moving within the body of the mother. In other 
words, even if there is no change in the clectrical current 
source within the heart of the fetus the position and direction 
will change versus the magnetic plane of the magnetic ficld 
generated in the magnetometer by the heart of the fetus 
creating the problem that the time waveform and the com- 
ponents of the magnetic ficld being measured cannot be 
fixed. Another problem in the conventional art, is that a 
standardized waveform cannot be obtained due to variations 
in the magnetic field waveform due to changes in the body 
position of the fetus within the body of the mother, making 
an accurate diagnosis of the heart disease of the fetus 
difficult. Further, when the position of the Dewar’s vessel 
housing the magnetometer is moved in order to increase the 
magnetic signal to measure the component in just one 
direction of the magnetic field, the magnetic signal reaches 
a maximum and the measurement range narrows so that 
setting an ideal position and direction for measurement with 
the Dewar’s vessel is difficult creating the problem that a 
long time is required. A still further problem is that a large 
drift occurs in the magnetic signal being detected when 
moving the Dewar’s vesscl to an optimal position versus the 
subject being measured and a long time is thus required to 
stabilize the magnetic signal being detected. 

Yet another problem is that high sensitivity non- 
destructive inspection of minute impurities having magnetic 
properties within a nonmagnetic substance is difficult and 
furthermore the investigation cannot be conducted with high 
speed. 


SUMMARY OF THE INVENTION 


In order to resolve the above mentioned problems, it is 
therefore an object of this invention to provide a magnetic 
field measurement apparatus and a magnetic field measure- 
ment method for accurately measuring the electrical physi- 
ological phenomenon within the heart of a fetus without 
affecting a change in the status of the fetus even when the 
direction and position of the fetus changes within the body 
of the mother. It is a further object of the invention to 
provide a magnetic field measurement apparatus and a 
magnetic field measurement method for accurately detecting 
changes over time in the magnetic field from the subject of 
inspection even in cases where a position change has 
occurred in the subject for inspection while placed in an 
environment for inspection or the subject for inspection is 
placed inside a special material for inspection. 

The magnetic field measurement apparatus of this inven- 
tion is comprised of a detection coils for detecting magnetic 
fields of three directions and a superconductive quantum 
interferometer device (SQUID) connected to these detection 
coils; a single or a plurality of vector magnetometers are 
provided for isolating and measuring each of the magnetic 
components for the three directions. The magnetic compo- 
nents of the intersecting three directions measured with the 
single or plurality of vector magnetometers are synthesized 
by the square sum method and a time waveform of the 
resulting magnitude of the magnetic field is shown on a 
display means (monitor). 

In the magnetic ficld measurement apparatus of this 
invention, a holding means and control means for storing 
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SYSTEMS, DEVICES, AND METHODS FOR 
MONITORING A SUBJECT 


[0001] The present invention relates generally to systems, 
devices, and methods for monitoring a subject (¢.g., monitor- 
ing a subject's various states of sleep and wakefulness). More 
specifically, the present invention relates to systems, devices, 
and methods that may monitor the neural, muscular, and/or 
ocular activity of a subject with a small portable device to 
determine the amount and/or quality of the sleep the subject 
undergoes and/or the vigilance of the subject while the sub- 
ject is awake. 

[0002] Electroencephalography (EEG) records the neural 
activity of electrical potential across cell membranes, which 
are detected through the cerebral cortex and recorded by a 
plurality of electrodes. The changes in electrical potential in 
the cortex contain rhythmical activity, which typically occur 
at frequencies of about 0.5 to about 70 cycles per second 
(hertz). While awake, fast, random signals are predominately 
generated at low voltage and mixed frequency. While asleep, 
more predictable signals are generated at a low voltage and 
predictable frequencies over predictable periods. 

[0003] Five distinct brain wave patterns that are commonly 
detected during an LLG recording are delta waves (e.g., about 
0.5-3 hertz), theta waves (e.g., about 3-8 hertz), alpha waves 
(e.g.. about 8-12 hertz), beta waves (e.g.. about 13-20 hertz), 
and gamma waves (e.g.. about 26-70 hertz). Many of these 
frequencies may be observed in a subject’s sleep cycle. A 
sleep cycle may be defined as a progression of brainwave 
patterns that may be seen while a subject is sleeping. Gener- 
ally, subjects undergo several sleep cycles per night, each 
lasting around ninety minutes. Each progression of brain- 
wave patterns during the sleep cycle may be referred to as a 
stage of the sleep cycle. Generally, each sleep cycle 
progresses consecutively through stage I sleep, stage II sleep, 
stage III sleep, stage IV sleep (stage III sleep and stage IV 
sleep may be grouped together and refereed to as slow wave 
sleep). briefly back to stage II sleep, and then rapid eye 
movement (REM) sleep. 

[0004] Waking consciousness is generally experienced 
neurophysiologically at a brainwave frequency of about forty 
hertz. 

[0005] Electrooculography (EOG) records the ocular activ- 


ity of the electrical potential from the retina, which consists of 


an electrically-charged nerve membrane. EOG signals can be 
measured by placing electrodes near an eye. Motion of an eye 
may cause a measurable change of electrical potential 
between two or more surface electrodes. 

[0006] Electromyography (EMG) records the muscular 
activity of electrical potential across muscular membranes, 
which range between about 50 microvolts to about 30 milli- 
volts (depending on the muscle under observation). Typical 
repetition rate of muscle unit firing is about 7 hertz to about 20 
hertz, depending on the size of the muscle, the type of muscle, 
etc. EMG signals may be recorded within a muscle (i.e., 
intramuscular EMG) or on the surface a subject's skin outside 
of a muscle. 

[0007] Sleep may be characterized by specific patterns in a 
subject’s EEG and/or EMG. Analysis of EEG and/or EMG 
recordings may be performed to, e.g.. diagnose various sleep 
disorders such as, circadian rhythm disorders (e.g.. advanced 
sleep phase syndrome, delayed sleep phase syndrome, free- 
running type, jet lag, and shift work sleep disorder), disorders 


of REM sleep (e.g., REM Sleep Behavior Disorder). Further, 
analysis of EEG and/or EMG recordings may be performed to 
calculate the amount of sleep a subject obtains in regards to 
insomnia (c.g., inadequate sleep hygiene, paradoxical insom- 
nia, primary insomnia, secondary insomnia, psychophysi- 
ological insomnia) in a way that would be more objective and 
more accurate than the currently used modalities of actigra- 
phy and/ora sleep diary, hypersomnia (narcolepsy, idiopathic 
hypersomnia, Klein-Levin Syndrome, and menstrual related 
hypersomnia) or to measure the effects of sleep promoting 
and alertness promoting pharmaceuticals on the state of vigi- 
lance of the subject, etc. 

[0008] Sleep onset is characterized by specific changes ina 
subject’s EEG and/or EMG data. As such, signal data 
recorded by EEG and/or EMG apparatus may be utilized to 
determine how long an individual subject has slept. For 
example, a skilled practitioner may analyze the data for pat- 
terns of sleep and wakefulness that would provide diagnostic 
support for the various sleep and wakefulness disorders 
described herein. ‘he data would be analyzed to determine 
how long a subject has slept. Also, for example, a computer 
may analyze the data using pre-existing algorithms and soft- 
ware (e.g.. Polysmith 2003) to score the various stages of 
sleep and wakefulness to determine how long a subject as 
slept. 

[0009] The determination of how long an individual subject 
has slept over a given or selected time period has a number of 
commercial applications. Such a determination may be 
important for shift workers, truck drivers, train operators, air 
traffic controllers, airplane pilots, and other subjects whose 
work could be dangerous if they become too drowsy. In 
addition, many of these workers and others may be required 
by governmental entities (e.g., the National Transportation 
Safety Board or the Federal Motor Carrier Administration), 
worker unions, employers, etc. to sleep a minimum number of 
hours per work week. 

[0010] Sleep may be an important factor in determining 
Vigilance of a subject. Vigilance may be characterized by 
specific changes in a subject's EEG and/or EMG data. As 
such, signal data recorded by ENG and/or EMG may be 
utilized to determine the vigilance of a subject. Such signal 
data may be monitored in real-time to determine the vigilance 
ofa subject. For example, devices exist that analyze EEG or 
EMG data to determine if truck driver is becoming drowsy, 
and subsequently alerts the driver to increase his/her vigi- 
lance (e.g., using an alarm). Such data may also be recorded 
and then analyzed offline. 

[0011] Further, collecting EEG and/or EMG data is useful 
for various sleep disorder testing. For example, EEG and/or 
EMG data may be collected during a Multiple Sleep Latency 
Test (MSLT). Typically, a MSLT is conducted the day follow- 
ing an overnight sleep. The purpose of this test is to objec- 
tively measure daytime sleepiness and to look for REM sleep 
during daytime naps. Although REM sleep may be seen in 
normal subjects during the day under special circumstances, 
often, REM sleep during day is indicative of narcolepsy (i.e., 
a disorder of REM sleep). 

[0012] Also further, for example, collecting EEG data is 
useful in determining the duration and/or timing of sleep 
periods in patients with circadian rhythm disorders and 
insomnia. Often. circadian rhythm disorders and insomnia 
are determined by actigraphy and/or sleep logs. which may be 
inherently inaccurate. 
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[57] ABSTRACT 


Topographic displays of brain electrical activity are 
produced from matrices of data derived from evoked 
potential (EP) and steady-state responses of skull trans- 
ducers. In different aspects, EP responses are displayed 
at a variable frame rate, the rate of data sampling is 
sufficient to capture rapid transient events, difference 
matrices are derived as the difference between matrices 
corresponding to two different brain conditions, the 
baseline of the EP responses is zeroed based on the 
average prestimulus response, and the steady-state re- 
sponse is analyzed by Fourier transforms. In other as- 
pects, statistical comparison matrices representing sta- 
tistical differences between corresponding elements in 
two matrices are generated, a coefficient-of-variance 
matrix is generated, additional display matrices are tem- 
porally interpolated, response waveforms are pre- 
viewed and tagged for elimination from further process- 
ing, the topographic maps are displayed on a video 
monitor with appropriate scaling of the data to the 
tones of the display, and additional display points are 
interpolated between the measured data points for dis- 


play. 
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US. Ch. 340—15 7 Claims 


ABSTRACT OF THE DISCLOSURE 


Broadly, this disclosure is directed to a system for pro- 
ducing aural psychological disturbances and partial deaf- 
ness of the enemy during combat situations, Essentially, 
a high directional beam is radiated from a plurality of dis- 
tinct transducers and is modulated by a noise, code or 
speech beat signal. The invention may utilize various 
forms and may include movable radiators mounted on a 
vehicle and oriented to converge at a desired point, in- 
dependently positioned vehicles with a common frequency 
modulator, or means employed to modulate the acoustical 
beam with respect to a fixed frequency. During combat, 
friendly forces would be equipped with a reference gen- 
erator to provide aural demodulation of the projected sig- 
nal, thereby yielding an intelligible beat signal while en- 
emy personnel would be rendered partially deaf by the 
projected signal as well as being unable to perceive any 
intelligence transmitted in the form of a modulated beat 
signal. 


BACKGROUND OF THE INVENTION 


This invention is directed to means for producing un- 
desirable noise, and more particularly to a means for 
providing intense aural psychological disturbance and 
temporary partial deafness as an aid in personal type com- 
bat while additionally providing long distance voice com- 
munication. 

Many prior devices have been developed wherein phys- 
ically damaging noises are employed to rid a given area 
of undesirable pests as exemplified by U.S, Pats. 2,922,- 
999; 3,058,103; and 3,113,304. Other prior efforts have 
been directed to providing car filters which are employed 
to block damaging signals while allowing desired signals 
to be heard as illustrated by U.S, Pat. 3,098,121, while 
other prior efforts have been directed to ambient noise 
reduction systems such as found in U.S. Pats, 3,057,960 
and 3,133,990. However, no known prior effort has been 
directed to the modulation of an undesirable, unwanted 
or noise signal by a desired intelligible signal nor the 
use of such a system in a combat environment. 


SUMMARY OF THE INVENTION 


The present invention advances the state of the art 
by providing a means for producing intense aural psy- 
chological disturbance and temporary partial deafness as 
an aid in personal type combat, while being utilized for 
yoice communication by properly equipped friendly per- 
sonnel. 

Therefore, it is an object of this invention to provide a 
system capable of producing aural psychological dis- 
turbance while simultaneously providing voice communi- 
cation. 

A further object of the invention is to provide a means 
for radiating a highly directional beam from a plurality of 
distant transducers which is modulated by a noise, dis- 
cretely coherent tone or beat, code or specch beat signal. 

Another object of the invention is to provide intense 
aural psychological disturbance and temporary partial 
deafness as an aid in personal type combat. 

Another object of the invention is to provide intense 
aural psychological disturbance to certain individuals 
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while simultaneously providing effective communication 
with other individuals (while maintaining radio silence). 

Other objects of the invention will become readily ap- 
parent from the following description and accompanying 
drawing wherein: 


BRIEF DESCRIPTION OF THE DRAWING 


FIG. 1 is a view illustrating an embodiment of a sys- 
tem for carrying out the invention; 

FIG, 2 is a block diagram illustrating an embodiment 
of the circuitry which composes the FIG, 1 difference fre- 
quency modulator; and 

FIG. 3 is a schematic illustration of an embodiment of 
the FIG. 2 paraphase inverter. 

As illustrated in the drawings, a highly directional 
acoustic beam is provided by a plurality of moderately 
high frequency, high power radiators. Each one of the 
radiators may consist of an array of transducers operat- 
ing on an acoustical “carrier” frequency in the vicinity, 
for example, of 5 or 6 kc. The carrier frequency region of 
Operation is selected to provide a maximum of direc- 
tivity with a minimum of attenuation with distance, One 
carrier frequency differs from the other by the amount 
desired to convey the signal of interest. The resulting 
“beat” or combination frequencies supplied by virtue of 
ear non-linearity may be irritating noise, code or speech. 
Amplitude modulation may also be employed as desired. 

Referring now to FIG, 1, the illustrated embodiment 
comprises three (3) high power radiators or speaker 
units 10, 11 and 12 operating in the frequency range, 
for example, of 5 to 6 kc. and with a difference frequency 
of about 100 c.p.s. Units 10, 11 and 12 are operatively 
connected to powcr amplifiers 13, 14 and 15, respectively, 
and positioned so as to direct acoustic beams 16, 17 and 
18, respectively, to a single area indicated generally at 19 
to provide a high intensity field 20 within which the per- 
son or victim indicated at 21 is located. Each of the 
power amplifiers 13, 14 and 15 are electrically connected 
to a difference-frequency modulator 22, while the input 
to pre-amplifier 29 is connected via a switch generally 
indicated at 31 to either of a pair of transducers, such 
as a microphone 32 or a tape recorder unit 33. An ampli- 
tude modulator 34 is positioned such that it is adapted to 
be connected intermediate the difference-frequency modu- 
lator 22 and the power amplifiers 14 and 15, and to the 
pre-amplifier 29. The output of the amplitude modulator 
34 indicated at 35 is operatively connected to switch 24. 
Switch 30 is constructed such that the blade 36 thercof 
is movable to interconnect a terminal 37 connected to 
difference-frequency modulator 22 and a terminal 38 con- 
nected to the amplitude modulator 34, such that the 
output of pre-amplifier 29 may be operatively connected 
to both modulators 22 and 34, The amplitude modu- 
lator 34 may also be connected to the output signal 25 
of difference-frequency modulator 22 via a switch gen- 
erally indicated at 39 which includes a blade element 40 
movable between a terminal 41 connected to switch 24 
and a terminal 42 connected to the input of modulator 
34. Switch 31 includes a blade 43 which is movable be- 
tween a terminal 44 connected to microphone 32 and a 
terminal 45 connected to tape recorder 33. 

While not shown, it is within the scope of this inven- 
tion to gang the switches 30 and 39 such that the output 
signal 25 from the difference-frequency modulator 22 and 
the output from the pre-amplifier 29 may be simultane- 
ously directed into the amplitude modulator 34. Also, 
switch 24 may be modified such that the output from 
either the amplitude modulator 34 and/or the output 
signal 25 from the difierence-frequency modulator 22 
may be directed simultaneously to radiators 14 and 15, 
While the switches have been illustrated and described 
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[57] ABSTRACT 


A system for transmitting a parametrically pumped 
sonic signal through a transmission medium to a remote 
location is disclosed. The preferred system, which is 
particularly intended for use as a sonic weapon, com- 
prises a sound source; means for separating the sound 
into a plurality of discrete frequency components in- 
cluding a fundamental component and at least one addi- 
tional component, each additional component having a 
frequency twice that of the next lowest frequency com- 
ponent; means for adjusting the phase difference be- 
tween each frequency component and the next lowest 
frequency component to substantially 90°; means for 
colinearly focusing the components on the remote loca- 
tion; and means for rendering the transmission medium 
nonlinear between the focusing means and the remote 
location. 


36 Claims, 11 Drawing Figures 


*) 


a 


TARGET 


United States Patent {19 
Kreithen 


[54] METHOD AND SYSTEM FOR WARNING 
BIRDS OF HAZARDS 


[75] Inventor: Melvin L. Kreithen, Pittsburgh, Pa. 


[73] Assignee: The University of Pittsburgh, 
Pittsburgh, Pa. 
[21] Appl. No.: 852,915 
[22] Filed: May 8, 1997 
Related U.S. Application Data 


[63] Continuation of Ser. No. 598,093, Feb. 7, 1996, abandoned, 
which is a continuation of Ser. No. 280,287, Jul. 26, 1994, 
abandoned. 


(S51) Int. Cl? GOS 13/93 


(S2] US. CI. . 342/22 
[58] Field of Search ...........cccceeccccsseeee 342/22; 367/139; 
116/22A 
[56] References Cited 
U.S. PATENT DOCUMENTS 
3,717,802 2/1973 Plevy et al. . 174/117 FF 
4,109,605 8/1978 Bachii .... 116/22 A 


4,562,212 12/1985 Tomlinson, Sr. et al 514/690 


4,056,770 4/1987 Nulttle .. 16/22 A 
4,736,907 4/1988 Steffen » 24/1 RK 
4,769,794 9/1988 Beuter et al. « 367/139 
5,181,338 1/1993 Chatten .. 43/58 
5,270,707 12/1993 Schulte et al 340/981 


OTHER PUBLICATIONS 


Behavioral Energetics: The Cost of Survival in Vertebrates, 
by Melvin L. Kreithen, Ohio State University Press, 1983, 
pp. 3-28. 

Frequency Shift Discrimination: Can Homing Pigeons 
Locate Infrasounds by Doppler Shifts?, by Douglas Quine 
and Melvin Kreithen; Journal of Comparative Physiology 
141, pp. 153-155. 

Infrasound Detection by the Homing Pigcon: A Behavioral 
Audiogram, The Journal of Comparative Physiology, 129, 
pp. 1-4, (1979). 


5,774,088 
Jun. 30, 1998 


{11} Patent Number: 
[45] Date of Patent: 


Homing Pigeons:, Their Navigation and Sensory Abilities, 
by Melvin L. Kreithen, New York’s Food and Life Sciences, 
vol. 12, No. 1, 1979, p. 13-15. 


Sensory Mechanisms for Animal Orientation—Can Any 
New Ones Be Discovered?, by Melvin L. Kreithen, Springer 
Verlag, Berlin Heidelberg 1978, pp. 25-34. 


(List continued on next page.) 


Primary Examiner—ian J. Lobo 
Attorney, Agent, or Firm—¥lehr Hohbach ‘Test Albritton & 
Herbert LLP 


[S7] ABSTRACT 


A hazard warning system radiates pulses of microwave 
energy in the frequency range of | GHz to about 40 GHz to 
alert and warn target fying birds of the presence of wind 
turbine clectrical generators, power distribution systems, 
aircraft, and other protected areas from hazardous intrusion. 
The warning system includes a control unit governing pulse 
control circuitry that outputs pulses ranging from about 5 us 
to about 25 ws in duration. These pulses trigger a pulsed 
source of microwave energy that is coupled to a microwave 
antenna that emanates the warning radiation. The radiation 
is sensed by the birds auditory system, attaining their 
attention to the presence of the protected area. The sensed 
radiation itself may cause the birds to veer from a collision 
course, or supplemental hazard-warning radiation including 
ultraviolet light and infrasound may also be employed. A 
proximity detector can enhance operating cfMicicncy by 
stecring the antenna toward a detected target. Further, the 
warning system can remain in a standby mode until alerted 
by the proximity detector to the presence of target birds, 
whereupon the warning system begins to output pulsed 
microwave energy. The pulse control circuitry may be 
caused to generate complex pulse trains that can preferably 
evoke a biologically significant response within recipient 
birds. The warning system operates at the speed of light, and 
can transmit a benign warning, transparently to humans. Not 
only is an area protected by the system, but the birds 
themselves can be protected from the areca. 
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[57] ABSTRACT 


The physical realization of new solutions of wave prop- 
agation equations, such as Maxwell’s equations and the 
scaler wave equation, produces localized pulses of wave 
energy such as electromagnetic or acoustic energy 
which propagate over long distances without diver- 
gence. The pulses are produced by driving each ele- 
ment of an array of radiating sources with a particular 
drive function so that the resultant localized packet of 
energy closely approximates the exact solutions and 
behaves the same. 
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ELECTROMAGNETIC OR OTHER DIRECTED 
ENERGY PULSE LAUNCHER 


The U.S. Government has rights to this invention 
pursuant to Contract No. W-7405-ENG-48 between the 
U.S. Department of Energy and the University of Cali- 
fornia, for the operation of Lawrence Livermore Na- 
tional Laboratory. 


BACKGROUND OF THE INVENTION 


The invention relates generally to transmission of 
pulses of energy, and more particularly to the propaga- 
tion of localized pulses of electromagnetic or acoustic 
energy over long distances without divergence. 

As the Klingon battle cruiser attacks the Starship 
Enterprise, Captain Kirk commands “Fire photon tor- 
pedoes”. Two darts or blobs of light speed toward their 
target to destory the enemy spaceship. Stardate 1989, 
Star Trek reruns, or 3189, somewhere in intergalactic 
space. Fantasy or reality. The ability to launch localized 
packets of light or other energy which do not diverge as 
they travel great distances through space may incredi- 
bly be at hand. 

Following the pioneering work of J. N. Brittingham, 
various groups have been actively pursuing the possibil- 
ity that solutions to the wave equation can be found that 
allow the transmission of localized, slowly decaying 
pulses of energy, variously described as electromag- 
netic missiles or bullets, Bessel beams, transient beam 
fields, and splash pulses. These efforts have in common 
the space-time nature of the solutions being investigated 
and their potential launching mechanisms, pulse-driven 
antennas. 

Brittingham’s original work involved a search, over a 
period of about 15 years, for packet-like solutions of 
Maxwell’s equations (the equations that describe how 
electromagnetic waves propagate). The solutions 
sought were to be continuous and nonsingular (well- 
behaved, realizable), three-dimensional in pulse struc- 
ture (localized), and nondispersive for all time (faith- 
fully maintaining their shape). They were also to move 
at the velocity of light in straight lines and carry finite 
electromagnetic energy. The solutions discovered, 
termed focus wave modes (FWMs), had all the afore- 
mentioned properties except the last; like plane-wave 
solutions to the same equations, they were found to 
have finite energy density but infinite energy, despite all 
attempts to remove this deficiency, and thus are not 
physically realizable. 

Conventional methods for propagation of energy 
pulses are based on simple solutions to Maxwell’s equa- 
tions and the wave equation. Spherical or planar wave- 
forms are utilized. Beams of energy will spread as they 
propagate as a result of diffraction effects. For a source 
of diameter D and wavelength of A the distance to 
which a pulse will propagate without substantial spread 
is the Rayleigh length D2/A. 

Present arrays are based on phasing a plurality of 
elements, all at the same frequency, to tailor the beam 
using interference effects. In a conventional antenna 
system, such as a phased array driven with a monochro- 
matic signal, only spatial phasing is possible. The result- 
ing diffraction-limited signal pulse begins to spread and 
decay when it reaches the Rayleigh length Lr. For an 
axisymmetric geometry, an array of radius a, and a 
driving wavelength of A, Lp is about a2/). 
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There have been several previous attempts to achieve 
localized transmission beyond this Rayleigh distance 
with conventional systems. The best known of these are 
the super-gain or super-directive antennas, where the 
goal was to produce a field whose amplitude decays as 
one over the distance from the antenna, but whose an- 
gular spread can be as narrow as desired. There are 
theoretical solutions to this problem, but they turn out 
to be impractical; the smallest deviation from the exact 
solution completely ruins the desired characteristics. 

The original FWMs can be related to exact solutions 
of the three-dimensional scalar wave equation in a ho- 
mogeneous, isotropic medium (one that has the same 
properties at any distance in all directions). This equa- 
tion has solutions that describe, for example, the famil- 
iar spherical acoustic waves emanating from a sound 
source in air. 

The FWMs are related to solutions that represent 
Gaussian beams propagating with only local deforma- 
tion, i.e., a Gaussian-shaped packet that propagates with 
changes only within the packet. Such a pulse, moving 
along the z axis, with transverse distance denoted by p, 


is an exact solution of the scalar wave equation devel- 
oped by applicant. This fundamental pulse is a Gaussian 
beam that translates through space-time with only local 
variations. These pulses can also form components of 
solutions to Maxwell’s equations. 

These fundamental Gaussian pulses have a number of 
interesting characteristics. They appear as either a 
transverse plane wave or a particle, depending on 
whether k is small or large. Moreover, for all k they 
share with plane waves the property of having finite 
energy density but infinite total energy. 

Thus traditional solutions to the wave equation and 
Maxwell’s equations do not provide a means for launch- 
ing pulses from broadband sources which can travel 
desirable distances without divergence problems. The 
laser is a narrowband light source which has a relatively 
low divergence over certain distances (i.e. relatively 
long Rayleigh length). However, acoustic and micro- 
wave sources, because of longer wavelengths, are more 
severely limited. Phased arrays do not provide the solu- 
tion. 

Accordingly, it is an object of the invention to pro- 
vide method and apparatus for launching electromag- 
netic and acoustic pulses which can travel distances 
much larger than the Rayleigh length without diver- 
gence. 

It is also an object of the invention to provide method 
and apparatus for launching pulses which approximate 
new solutions to the scalar wave and Maxwell’s equa- 
tions. 

It is another object of the invention to physically 
realize new solutions to the scalar wave and Maxwell’s 
equations which provide localized packets of energy 
which transverse large distances without divergence. 

It is a further object of the invention to provide com- 
pact arrays for launching these pulses. 
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[57] ABSTRACT 


A pulsed combustion acoustic wave generator includes a 
tubular barrel having an inlet end and an open outlet end, a 
fuel controller for metering a controlled quantity of fuel into 
the inlet end of the barrel, an oxidant controller for metering 
a controlled quantity of oxidant into the inlet end of the 
barrel and an igniter extending into the inlet end of the barrel 
that is controllable by an operator to ignite a mixture of fuel 
and oxidant in the inlet end. 
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PULSED COMBUSTION ACOUSTIC WAVE 
GENERATOR 


FIELD OF THE INVENTION 


The subject invention pertains to a compact device 
designed to generate repetitive high amplitude acoustic 
pulses or pressure waves which may be utilized in a variety 
of applications. 


BACKGROUND OF THE INVENTION 


A device to produce high amplitude impulsive pressure 
waves may be based on several different schemes. Electrical 
energy may be utilized to produce sound waves through 
loudspeakers or piezoelectric devices, but high power 
requirements may result in energy storage difficulties as well 
as problems with the large physical dimensions necessary to 
produce high acoustic intensities (low power densilies). 
Mechanical devices may be used to produce repetitive loud 
sounds, but would be inefficient and unwieldy. Methods 
which convert chemical energy to acoustical energy are ideal 
because of the high power densities which may be achieved. 
Solid explosives have very high energy densities and are 
capable of producing extremely high peak pressure levels 
(i.c., blast waves from bombs), but are dangerous to work 
with and are not practical to use if a repetitive impulse is 
required. Gaseous and liquid chemicals can be easily stored, 
are typically quite safe when fuels and oxidizers are sepa- 
rately stored, and can be mixed and combusted in a very 
rapid manner. Although not as high in energy density as solid 
explosives, gaseous or liquid combustible mixtures provide 
reasonable energy densities which may be quickly converted 
to pressure or acoustical energy. Repetitive release of stored 
chemical energy (via an energetic chemical reaction) to 
produce high amplitude pressure/acoustic waves can be 
achieved through pulsed combustion technology. Pulse com- 
bustion includes two different modes of burning: detonation 
and deflagration. Detonative combustion is characterized by 
an extremely fast flame speed (2,000 to 4,000 m/s) and very 
high amplitude pressure waves, while deflagrative combus- 
tion typically exhibits a much slower flame speed (generally 
less than about 200 m/s) and significantly lower amplitude 
pressure waves. 

Repetitive, high amplitude pressure or acoustic waves can 
be utilized as a non-lethal effects device. The detrimental 
effects on humans of continuous exposure to high levels of 
“noise” (broad band and discrete frequency) are well studied 
and have been known for many years. These detrimental 
effects are usually long term in nature and consist of 
symptoms such as permanent hearing loss, general fatigue, 
elevated stress levels, and other physiological effects. The 
sound pressure and corresponding sound pressure levels 
(SPLs) of continuous exposure with which the average 
person is familiar are shown in ‘Table 1. 


TABLE 1 


Examples of typical sound pressure levels (SPLs) and sound 
pressures for common environments. 


Sound Sound Pressure 

Pressure Level dB 
Pa(N/m?) (2 x 107° Pa ref.) ‘Typical Environment 
0.000020 0 ‘Threshold of Hearing 
0.000063 10 Rustle of Leaves 
0.00020 20 Broadcast Studio 
0.00063 30 Bedroom at Night 
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TABLE 1-continued 


Examples of typical sound pressure levels (SPLs) and sound 
pressures for common cnvironments. 


Sound Sound Pressure 

Pressure Level dB 

Pa(N/m*) (2 x 107 Pa ref.) ‘Typical Environment 
0.0020 40 Library 
0.0063 50 Quiet Office 
0.02 60 Conversational Speech 
0.063 mt) Average Radio 
0.1 74 Light Traffic Noise 
0.2 80 ‘Typical Factory 
0.63 90 Subway Train 
2.0 100 Symphony Orchestra 
63 110 Rock Band 
20. 120 Aircraft Takeotf 

200 140 Threshold of pain 


Sensations of feeling or tickle commence at approxi- 
mately 130 dB (0.009 psi rms) while significant discomfort 
occurs al approximately 120 dB (0.003 psi rms). Thus a 
pressure rise as small as 0,003 psi may cause considerable 
discomfort. 

Non-continuous tone (impulsive noises) may have differ- 
ent effects on an individual, especially if the impulses are 
unexpected. An impulsive noise is one which has a high 
peak pressure acting over a short duration. ‘The form of the 
impulses can be high amplitude sound waves suddenly 
switched on which then rapidly decay in amplitude or 
discrete pressure pulses which may contain many [requen- 
cies. 

The physiological effects of low amplitude impulsive 
noise consists mainly of the startle response if the peak 
amplitude is not excessive. At higher peak amplitudes, in 
addition to the startle response, temporary threshold shift 
(TTS) occurs. TTS is the temporary increase in the threshold 
of hearing (the minimum sound level which evokes an 
auditory response) as a result of exposure to noise. TTS 
generally occurs at a minimum sound pressure level of 140 
dB for gunfire and 130 dB for impact noise in an enclosed 
space (TTS is reported to increase when exposure occurs in 
an enclosed space). In general the amount of TI'S increases 
with peak sound pressure level, but as the duration of the 
impulse decreases below 5 milliseconds, the cffect is less- 
ened for a given peak amplitude. In addition, the amount of 
TTS increases approximately linearly with exposure time, 
resulting in an increase in TTS with the total number of 
repelilive pulses one is exposed to (not the total exposure 
time). Upon cessation of exposure to repetitive impulsive 
noise. the threshold shift immediately begins a rapid recov- 
ery and reaches a minimum after approximately 1 minute, 
but then rebounds to a maximum at approximately 2 min. 
This is known as the bounce effect and may be useful in 
attempts at incapacitation/impairment using repetitive 
impulsive noise. 

The threshold of pain normally associated with continu- 
ous exposure (non-impulsive noise) cannot be used to pre- 
dict the risk of damage due to non-continuous sounds 
(impulsive noise). In fact intermittent noise has been 
observed to be less hazardous than steady-state noise for an 
equivalent amount of sound energy delivered to the ear. 

Eye and hand coordination are particularly affected by 
impulsive noise, with significant impairment lasting from a 
typical 2 to 3 seconds to as much as 30 seconds in some 
individuals. 

At sull higher peak pressures, the physiological effects are 
centered mainly on damage to the structures of the car. Peak 


United States Patent 19) 
Naff et al. 


54] ACOUSTIC CANNON 


75) Inventors: John T. Naff, Pleasanton; James H. 
Shea, Castro Valley, both of Calif. 


73] Assignee: Maxwell Technologies Systems 
Division, Inc., San Diego, Calif. 


21) Appl. No.: 08/939,265 
22] Filed: Sep. 29, 1997 


Si} Int. CL° . HO4B 1/034; GO8B 15/00 
52] US. Cl. .. 367/139; 181/142 
55) Biehl of Semrellt pccincacanaexs 367/137, 138, 
367/139; 181/142, 144, 145; 381/161, 337, 

338, 339; 89/1.1, 1.11; 116/22 A; 43/124 


56] References Cited 
U.S. PATENT DOCUMENTS 


2,552,970 5/1951 Horsley et al. . 
3,039,559 6/1962 Ellsworth . 
3,410,142 11/1968 Daiber et al. . 


3,557,899 1/1971 Longinette et al. . 

3,756,344 9/1973 Daiber et al. . 

3,804,021 4/1974 McGirr . 

4,287,768 9/1981 Hayakawa el al. oe 73/026 
4,349,898 9/1982 Drewes et al. . 

4,757,227 7/1988 Danley et al. . 


{11} Patent Number: 
[45] Date of Patent: 


5,973,999 
Oct. 26, 1999 


4,769,794 9/1988 Beutler et al. . 

4,882,974 11/1989 Reuter et al. . 

4,912,869 4/1990 Govelt . 

5,081,900 1/1992 Buntzen et al. . 

$,225,638 7/1993 Quint. 

5,259,289 11/1993 Peries et al. . 

$,269,214 12/1993 Badura ct al. . 

5,473,836 12/1995 Liu. 

5,606,297 2/1997 Phillips .....cczssosssscsssssesrssessessece 381/159 


Primary Examiner—ian J. Lobo 
Attorney, Agent, or Firm—Gregory S. Rosenblatt; Wiggin & 
Dana 


[57] ABSTRACT 


An acoustic cannon has a plurality of acoustic sources with 
output ends symmetrically arranged in a planar array about 
a central point. Pressure pulses are generated in cach acous- 
tic source at substantially the same time. The pressure pulses 
exit the output ends as sonic pulses. Interaction of the sonic 
pulses generates a Mach disk, a non-linear shock wave that 
travels along an axis perpendicular to the planar array with 
limited radial diffusion. The Mach disk retains the intensity 
of the sonic pulses for a time and a distance significantly 
longer than that achicvable from a single sonic source. The 
acoustic cannon is useful as a non-lethal weapon to disperse 
crowds or disable a hostile target. 
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1 
ACOUSTIC CANNON 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 


This invention relates to an acoustic device that emits 
repetitive sonic pulses capable of dispersing or incapacitat- 
ing a biological target. More particularly, a planar array of 
multiple acoustic pulse sources cooperates to generale 
highly focused pulses of high intensity sonic energy over a 
small area. 

2. Description of the Related Art 

Military and law enforcement personnel have a need for 
non-lethal weapons. Such weapons are useful in riot control 
to disperse a hostile crowd. In sniper and hostage situation, 
a non-lethal weapon provides a means to neutralize a hostile 
target without collateral damage to hostages, bystanders or 
property. In combat, a non-lethal weapon is useful to neu- 
tralize sentrics and warning devices. Since the weapon 
produces casualties, rather than fatalities, cach hit removes 
three opponents, the injured and a two-person rescue squad, 
from the combat zone instead of the one person removed by 
a fatality. 

Iligh intensity sound pulses have a debilitating effect on 
biological targets. Ilumans become disoriented by exposure 
to sonic pulses exceeding a threshold of pain of about 150 
decibels (dB). Eardrum mpture occurs at about 190 dB, the 
threshold for pulmonary injury is about 200 dB and the onset 
of lethality is about 220 dB. 

U.S. Pat. No. 3,557,899 to Longinette et al. discloses a 
parabolic reflector that focuses and transmits a continuous 
sound at a frequency of between 8 kilohertz (kHz) and 13 
kHz. Within this frequency range, sound attenuates rapidly 
and the disclosed device is believed effective only at close 
ranges. The U.S, Pat. No, 3,557,889 patent discloses utiliz- 
ing the device in close proximity to a riot or in enclosed 
areas, such as a bank vault. 

USS. Pat. No. 4,349,898 to Drewes et al. discloses a sonic 
weapon to destroy buildings and disable personnel. A plu- 
rality of tubes each conduct a continuous sound generated by 
a jet engine. Rotating fans at the ends of the tubes create 
pulsed sound of a desired frequency. lhe fan speeds are set 
such that cach tube has a pulse sound frequency two times 
the frequency of a preceding tube leading to an additive 
effect of sound waves referred to as a parametric pump. The 
disclosed device appears heavy and requires careful align- 
ment of a number of large apparatus for operation. 

There remains, therefore, a need for a portable acoustic 


weapon capable of dispersing or disabling biological targets. ; 


at distances of up to 100 meters that does not suffer from the 
disadvantages of the prior art discussed above. 


SUMMARY OF THE INVENTION 


Accordingly, it is an object of the invention to provide an ; 


acoustic device capable of dispersing or incapacitating a 
biological target. One feature of the invention is that the 
device has a planar array of simultaneously actuated acous- 
tic pulse sources. Interaction between the sonic pulses forms 
a Mach disk. A second feature of the invention is that the 
device is actuated by cither a shock tube or detonation of an 
explosive chemical mix. 

Among the advantages of the invention are that the Mach 
disk is a compact packet of sound that may be accurately 
fired to minimize harm to hostages, bystanders and property. 
The Mach disk effectively incapacitates or disperses a 
biological target with a minimal threat of lethality. The 
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acoustic device is relatively lightweight and is readily trans- 
ported by an infantry vehicle and operated by a single 
person. 

In accordance with the invention, there is provided an 
acoustic cannon that has a plurality of acoustic sources 
arranged in a planar array about a central point. Each of the 
plurality of acoustic sources has an input end and an output 
end. The input end receives a sonic pulse and the output end 
transmits a sonic output. A sonic pulse generator is coupled 
to each of the input ends and a timing mechanism is coupled 
to the sonic pulse generator such that the sonic pulse is 
received by each of the input ends at substantially the same 
time and is of substantially the same frequency and duration. 
The combination of the planar array and the parameters of 
the sonic output effectively generates a Mach disk. 

The above stated objects, features and advantages will 
become more apparent from the specification and drawings 
that follows. 


IN THE DRAWINGS 


FIG. 1 shows in cross-sectional representation a single 
sonic source as known from the prior art. 
FIGS. 2A and 2B illustrate the acoustic cannon of the 


25 invention. 


VIG. 3 illustrates in cross-sectional representation an 
acoustic cannon in accordance with a first embodiment of 
the invention 

FIGS. 4A through 4E graphically illustrate the generation 
of a sonic pulse through the use of a shock tube. 

FIG. 5 illustrates in cross-sectional representation an 
acoustic cannon in accordance with a second embodiment of 
the invention. 

FIG. 6 graphically illustrates the relationship between 
frequency content of the sonic pulse and directivity. 

FIG. 7 graphically illustrates the relationship between 
frequency contained in the sonic pulse and attenuation. 

FIG. 8 graphically illustrates the relationship between 
pulse range and peak pressure measured in decibels. 


DETAILED DESCRIPTION 


FIG. 1 illustrates in cross-sectional representation a 
muzzic portion 12 of an acoustic device 10 as known from 


s the prior art. Asonic source (nol shown) generates a pressure 


wave 16 that is transmitted along an interior bore 14 and 
emitted from an output end 18 as spherically expanding 
sound waves 20. The spherically expanding sound waves 20 
diffuse rapidly. The prior art acoustic device has limited 
value as a weapon. The strength of the pressure wave 16 
drops to below useful values within a very short distance and 
lime. Additionally, the spherically expanding sound waves 
20 diffuse over a broad area rendering target selectivity 
difficult or impossible. 

The disadvantages of the prior art are resolved by an 
acoustic cannon in accordance with the present invention. 
FIG. 2 schematically illustrates a portion of the acoustic 
cannon of the invention in Front (FIG. 2A) and Side (FIG. 
2B) Views. Acoustic sources 22 terminate at an output end 
24. Interior bores 26 extend from output ends 24 to input 
ends 28 that are adjacent to a sonic pulse generator 30. A 
timing mechanism 32 controls the rate and duration of 
generated sonic pulses. In a first embodiment of the 
invention, the sonic pulses are generated by detonation of an 
explosive mix and a [uel storage chamber 34 is provided to 
house required quantities of the additional explosive mix, or 
explosive mix precursors. 
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DUAL USE RF DIRECTED ENERGY WEAPON 
AND IMAGER 


NOTICE OF COPYRIGHTS AND TRADE DRESS 


A portion of the disclosure of this patent document con- 
tains material which is subject to copyright protection. This 
patent document may show and/or describe matter which is or 
may become trade dress of the owner. The copyright and trade 
dress owner has no objection to the facsimile reproduction by 
anyone of the patent disclosure as it appears in the Patent and 
‘Trademark Office patent files or records, but otherwise 
reserves all copyright and trade dress rights whatsoever. 


BACKGROUND 


1. Field 

This disclosure relates to non-lethal weapon systems and to 
non-lethal weapons systems utilizing directed microwave 
energy in particular. 

2. Description of the Related Art 

Non-lethal weapons employing directed microwave 
energy are a known method to deter or discourage an intruder 
or other target individual from entering a controlled area or 
from continuing some undesired action. Example microwave 
directed energy weapons, also termed “active denial” sys- 
tems, are described in U.S. Pat. No. 7,126,477 B2 and US 
2007/0040725 Al. 


DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a block diagram of a dual use directed energy 
weapon and imager. 

FIG, 2 is a block diagram of a dual use directed energy 
weapon and imager. 

FIG. 3A and FIG. 3B are schematic diagrams of an optical 
system. 

IG. 4 is a schematic diagram of an optical system. 

FIG. 5 is a conceptual elevational view of a hand-held dual 
use directed energy weapon and imager. 

FIG. 6 is a conceptual elevational view of a vehicle- 
mounted dual use directed energy weapon and imager. 


DETAILED DESCRIPTION 


Throughout this description, the embodiments and 
examples shown should be considered as exemplars. rather 
than limitations on the apparatus and methods disclosed or 
claimed. 

Description of Apparatus 

Referring now to I'IG. 1, a dual use directed energy weapon 
and imager 100 may include a generator 110 for generating a 
first beam of electromagnetic energy 114, a beam director 120 
for directing the first beam of electromagnetic energy 114 to 


an object 190, and an imager 140 to capture an image of the 5 


object 190. ‘The dual use directed energy weapon and imager 
100 may optionally include an illuminator 130 tor illuminat- 
ing the object 190 with a second beam of electromagnetic 
energy 132. The imager 140 may capture the image of the 
object 190 using at least a portion of the second beam of 
electromagnetic energy 132 that is reflected from the object 
190 as image beam 134. The generator 110 may include an 
electromagnetic energy source 112 which may be supported 
by a power conditioner 116 and a cooling subsystem 118. The 
electromagnetic energy source 112 may be a solid-state 
source, a vacuum tube source, or another source. The elec- 
tromagnetic energy source 112 may include an array of solid 
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state sources, such as a planar reflect-array, a grid oscillator 
array, a grid amplifier array. or another form of amplifier 
array. The outputs of the array of solid state sources may be 
spatially combined, or combined using a conventional 
waveguide power combiner, stripline power combiner, or 
another power combining technique. The electromagnetic 
energy source 112 may generate W-band millimeter wave 
(MMW) electromagnetic energy. which may have a fre- 
quency of 75 to 110 GI Iz. The electromagnetic energy source 
112 may generate microwave energy, terahertz energy. or 
other electromagnetic energy. 

The power conditioner 116 may convert power from a 
primary power source to one or more power forms required by 
the electromagnetic energy source 112. The primary power 
source may be a battery, a vehicle generator or other genera- 
tor, or a conventional 120-volt or other AC power supply. 

The cooling subsystem 118 may remove heat generated by 
the electromagnetic energy source 112 and power conditioner 
116. The cooling subsystem may incorporate a coolant which 
may be air or another gas, a liquid, ora phase change material. 
The cooling system may use cryogenic gas from a gas bottle 
as a coolant. The cooling system may include one or more 
heat exchangers to transfer heat from the electromagnetic 
energy source 112 to the coolant, and/or from the coolant to 
the surrounding air or to another medium. 

‘The beam director 120 may include at least one optical 
element 125 which may define an aperture through which the 
first beam of electromagnetic energy 114 must pass. While 
the optical clement 125 is shown schematically in FIG. 1 as a 
curved mirror, the beam director 120 may include multiple 
optical elements which may include spherical, parabolic. 
aspheric or other curved mirrors, flat mirrors, spherical and 
aspheric lenses, and passive reflect-arrays which, although 
physically flat, function similar to a curved mirror. 

The beam director 120 may also include an aperture-shar- 
ing clement 128 to separate the image beam 134 used for 
imaging from the first beam of electromagnetic energy 114. 
Many configurations of an aperture-sharing element are 
known. In the example of FIG. 1, the aperture-sharing ele- 
ment 128 transmits the first beam of electromagnetic energy 
114 but reflects the image beam 134 from the object 190. ‘To 
allow separation at the aperture-sharing element 128, the first 
beam of electromagnetic energy 114 and the image beam 134 
may differ in frequency, polarization state, or both frequency 
and polarization. 

The illuminator 130 may be a continuous-wave (CW) or 
modulated source of millimeter wave or other electromag- 
netic energy. As will be discussed, the imager 140 may cap- 
ture an image of the object 190 using a portion of the energy 
from the illuminator 130 which is reflected from the object 
190. The illuminator 130 and the imager 140 do not constitute 
a Radar sensor, since no attempt is made to determine the 
range to the object or to otherwise form a three-dimensional 
image. In order to allow the reflected beam 134 to be sepa- 
rated from the first beam of electromagnetic energy 114 at the 
aperture-sharing element 128, the illuminator 130 may gen- 
erate an illumination beam 132 that has a different frequency, 
or a different polarization, or both, from the first beam of 
electromagnetic energy 114. 

The imager 140 for capturing an image of object 190 may 
include an image detector array 142 that receives the image 
beam 134 from the aperture-sharing element 128. Within this 
document, the phrase “capture an image” is intended to mean 
optically forming an image at a focal plane and detecting the 
image with an array of detectors to form an electronic image 
signal representative of the image. The captured image may 
be displayed and/or recorded. Within this document, an 
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A Long-Range Acoustic Device (LRAD) 
in use on the USS Blue Ridge. 


The US. military’s “Pain Ray,” officially 
named the Active Denial System (ADS). 
‘The weapon emits 95 GHz waves that 


heat flesh, penetrating the outermost 
layer of human skin. 
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(57) ABSTRACT 


A method and system for identifying and tracking persons 
using RI’ID-tagged items carried on the persons. Previous 
purchase records for each person who shops at a retail store 
are collected by POS terminals and stored in a transaction 
database. When a person carrying or wearing items having 
RFID tags enters the store or other designated area. a RFID 
tag scanner located therein scans the RFID tags on that 
person and reads the RFID tag information, The RFID tag 
information collected from the person is correlated with 
transaction records stored in the transaction database accord- 
ing to known correlation algorithms. Based on the results of 
the correlation, the exact identity of the person or certain 
characteristics about the person can be determined. This 
information is used to monitor the movement of the person 
through the store or other areas. 
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of minimum round-trip communications latencies is then 
correlated with the network latency topology map to deter- 
mine the location of the network address to be geolocated. 
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METHOD FOR GEOLOCATING LOGICAL 
NETWORK ADDRESSES 


MELD OF THE INVENTION 


The present invention, a Method for Geolocating Logical 
Network Addresses, relates to networked communications, 
and more particularly to a method for determining or veri- 
fying the physical location of a logical network address. 


BACKGROUND OF THE INVENTION 


As more of the nation’s commerce and communication 
have moved from traditional fixed-point services to clec- 
tronically switched networks the correlation between who 
you are communicating or doing business with and where 
they are physically located no longer exists. In the past, 
communication and commerce took place between parties at 
known physical locations, whether across a store counter or 
between post office addressees. Even telephone numbers 
correlated, more or less, to a permanent fixed location. 

There are still many advantages to knowing the physical 
location of a party one is dealing with across electronically 
switched networks. For example, in the realm of advertising, 
knowing the geographic distribution of sales or inquires can 
be used to measure the effectiveness of advertising across 
geographic regions. As another example, logon IDs and 
passwords can only go so far in providing security when a 
remote user is logging into a system. If stolen, they can be 
easily used to masquerade as valid users. But if an ability to 


8 


check the location were part of the security procedure, and ~ 


the host machine knew the physical location of the remote 
uscr, a stolen logon/password could be noted or disabled if 
not used from or near the appropriate location. Network 


operators could benefit from knowing the location of a , 


network logon to ensure that an account is being accessed 
from a valid location and logons from unexpected locations 
could be brought to the network operator’s attention. 

Mcthods of locating electronic emitters to a point on the 
carth, or geolocaling emitters, have been used for many 
years. These methods include a range of techniques from 
high-frequency direction finding triangulation techniques 
for finding a ship in distress to quickly locating the origin of 
an emergency “911” call on a point-to-point wireline tele- 
phone system. ‘These techniques can be entirely passive and 
cooperative, such as when geolocating oneself using the 
Global Positioning System or active and uncooperative, 
such as a military targeting radar tracking its target. 

These geolocation techniques may be targeted against a 


stationary or moving target but most of these direction 5 


finding, and geolocation techniques start with the assumption 
they are working with signals in a linear medium. For 
example, in radio triangulation, several stations each deter- 
mine the direction from which a common signal was inter- 


cepted. Because the assumption can be made that the inter- 5 


cepted signal traveled in a straight line, or at least on a 
known line of propagation, from the transmitter to cach 
station, lines of bearing can be drawn from each station in 
the direction from which the signal was intercepted. The 
point where they cross is the point at which the signal source 
is assumed to be located. 

In addition to the direction of the signal, other linear 
characteristics can be used to geolocate signals, including 
propagation time and Doppler shift, but the underlining 
tenets that support these geolocation methodologies are not 
applicable to a network environment. Network elements are 
not connected via the shortest physical path between them, 
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data transiting the network is normally qucucd and later 
forwarded depending on network loading causing the data to 
effectively propagate at a non-constant speed, and switching, 
elements within the network can cause the data to propagate 
through non-constant routing. ‘hus, traditional time- 
distance geolocation methodologies are not effective in a 
network environment. 

In his book “The Cuckoo’s Egg” (Doubleday 1989, Ch. 
17), Clifford Stoll recounted his difficulties in using simple 
echo timing on a network to determine the distance from his 
computer to his nemesis, a computer hacker attacking a 
University of California at Berkeley computer. Network 
switching and queuing delays produced echo distance results 
several orders of magnitude greater than the actual distance 
between the computers. 

In a fully meshed network, every station, from which a 
geolocation in initiated, is directly connected to every end- 
point from which an “echo timing” is measured. The accu- 
racy results of geolocation using round-trip echo timing are 
dependent on: the degree to which the network is intercon- 
nected or “meshed,” the specific web of connectivity 
between the stations and endpoints, the number and deploy- 
ment of stations, and the number and deployment of end- 
points chosen. 

Fortunately many of the survivability concerns for which 
the original ARPAnet was designed, and the commercial 
forces which gave rise to the expansion of the follow-on 
Internet and continue to fuel its growth, are also forces and 
concerns which drive it not only to be more interconnected 
and meshed but are also working to minimize the effects of 
latency due to line speed, queue size, and switching speeds. 
As a result there is a reasonable expectation that forces will 
continue to work toward the development of a highly 
meshed Internet. 

There are other methods for physically locating a logical 
network address on the Internet that do not rely on the 
physics of electronic propagation. One method currently in 
use for determining, the location of a nctwork address relics 
on network databases. This method of network geolocation 
looks up the IP address of the host computer to be located, 
retrieves the physical address of a point of contact for that 
logical network address from the appropriate registry and 
then cross-references that physical address to a latitude and 
longitude. An example of an implementation of such a 
method can be found at the University of Illinois web site: 
http://cello.cs.uiuc.edu/egi-bin/slamm/ip211. This implemen- 
tation uses the Internic registry and the listed technical point 
of contact to report the physical location of the logical 
address. 

There are a number of shortcomings to this method. First, 
the level of resolution to which the address is resolved is 
dependent on the level of resolution of the information in the 
registry. Second, there is an assumption that the supplied 
data in the registry correctly and properly identifics the 
physical location of the logical network address. It is entirely 
possible the host associated with the logical address is at a 
completely different physical location than the physical 
address given for the technical point of contact in the 
registry. Third, if the supplied physical address given cannot 
be cross-referenced to a physical location no geolocation is 
possible. Geolocation information is often available from 
network databases but access to and the veracity of this 
information is uncertain. An independent method is needed 
to geolocate network addresses. 


SUMMARY OF THE INVENTION 


In consideration of the problems detailed above and the 
discrepancies enumerated in the partial solutions thereto, an 
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(57) ABSTRACT 


A method of identifying a topic of a text. Text is received. 
‘Then, the nouns in the text are identified. The singular form of 
each identified noun is determined. Combinations are created 
of the singular form of the identified nouns, where the number 
of singular forms of the nouns in the combinations is user- 
definable. The frequency of occurrence in the text of each 
noun that corresponds to its singular form is determined. Each 
frequency of occurrence is assigned as a score to its corre- 
sponding singular form noun. Each combination of singular 
form nouns is assigned a score that is equal to the sum of the 
scores of its constituent singular form nouns. The user-defin- 
able number of top scoring singular form nouns and combi- 
nations of singular form nouns are selected as the topic of the 
Text. 
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1 
METHOD OF IDENTIFYING TOPIC OF TEXT 
USING NOUNS 


FIELD OF INVENTION 


The present invention relates, in general, to data processing 
of a document and, in particular, to topic identification. 


BACKGROUND OF THE INVENTION 


There is continuing research in the area of topic identifica- 
tion. Previous methods in this area are based on the use of 
keywords. A disadvantage of such a method is that any varia- 
tion in the spelling of a keyword without any significant 
change in meaning might cause the performance of the 
method to degrade. One proposed solution to this problem is 
to use a dictionary, thesaurus, or semantic index to generate 
variations of the keyword. This suggestion improves perfor- 
mance when there is a spelling variation without a change in 


meaning. but causes further performance degradation when 2 


there is a change in meaning in the presence of similar spell- 
ing. 

U.S. Pat. No. 5,418,951, entitled “METHOD OF 
RETRIEVING DOCUMENTS THAT CONCERN THE 


SAME TOPIC.” discloses a method of identifying thetopicof 2 


a document using segments of text called n-grams, where ~1 
indicates the number of characters in the textual segment. The 
present invention does not use n-grams to identify the topic of 
text as does U.S. Pat. No. 5.418.951. U.S. Pat. No. 5,418,951 
is hereby incorporated by reference into the specification of 
the present invention. 

US. Pat. No. 5,937,422. entitled “AUTOMATICALLY 
GENERATING A TOPIC DESCRIPTION FOR TEXT AND 
SEARCHING AND SORTING TEXT BY TOPIC USING 
THE SAME,” discloses a method of identifying a topic of text 
by using the definition of each word in the text. ‘The present 
invention does not require the use of the definition of each 
word in a text as does U.S. Pat. No. 5,937,422. U.S. Pat. No. 
5,937,422 is hereby incorporated by reference into the speci- 
fication of the present invention. 

USS. Pat. No. 6,638,317, entitled “APPARATUS AND 
METHOD FOR GENERATING DIGEST ACCORDING 
TO HIERARCHICAL STRUCTURE OF TOPIC,” discloses 
a method of calculating a lexical cohesion degree at each 
position in a document and extracting key sentences and 
generates a digest based on the relationship between a target 
passage and a passage containing the target passage. The 
present invention neither extracts sentences nor compares a 
target passage to another passage containing the target pas- 


sage as does U.S. Pat. No. 6,638.317. U.S. Pat. No. 6,638.317 


is hereby incorporated by reference into the specification of 
the present invention. 

USS. Pat. Appl. No. 20030167252, entitled “TOPIC IDEN- 
TIFICATION AND USE THEREOP IN INFORMATION 


RETRIEVAL SYSTEMS,” discloses a method of identifying 


a topic of text by identifying the most frequently occurring 
combinations of words in the text. The present invention does 
not identify the topic of text by identifying the most fre- 
quently occurring combination of words ina text as does U.S. 
Pat. Appl. No. 20030167252. U.S. Pat. Appl. No. 
20030167252 is hereby incorporated by reference into the 
specification of the present invention. 

U.S. Pat. Appl. No. 20030182631, entitled “SYSTEMS 
AND METHODS FOR DETERMINING THE TOPIC 
STRUCTURE OF A PORTION OF TEXT, discloses a 
method of identifying a topic of text using a Probabilistic 
Latent Semantic Analysis. The present invention does not 
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2 
identify the topic of text by using a Probabilistic Latent 
Semantic Analysis as does U.S. Pat. Appl. No. 20030182631. 
USS. Pat. Appl. No. 2003018263 1 is hereby incorporated by 
reference into the specification of the present invention. 

U.S. Pat. Appl. No, 20040122657, entitled “SYSTEMS 
AND METHODS FOR INTERACTIVE TOPIC-BASED 
TEXT SUMMARIZATION.” discloses a method of identify- 
ing a topic of text using key phrases, n-grams, and sentences. 
The present invention does not identify the topic of text by 
using key phrases, n-grams, and sentences as does U.S. Pat. 
Appl. No. 20040122657. U.S, Pat. Appl. No. 20040122657 is 
hereby incorporated by reference into the specification of the 
present invention. 

U.S. Pat. Appl. No. 20040205457, entitled “AUTOMATIC 
SUMMARISING TOPICS IN A COLLECTION OF ELEC- 
TRONIC DOCUMENTS,” discloses a method of identifying 
a topic of text using vectors of terms and sentences to create 
a correlation matrix. The present invention does not identify 
the topic of text by using vectors of terms and sentences to 
create a correlation matrix as does U.S. Pat. Appl. No. 
20040205457. U.S. Pat. Appl. No. 20040205457 is hereby 
incorporated by reference into the specification of the present 
invention. 


SUMMARY OF THE INVENTION 


It is an object of the present invention to identify the topic 
of text. 

It is another object of the present invention to identify the 
topic of text using nouns that occur in the text. 

‘The present invention is a method of identify the topic of 
text using nouns that occur in the text. 

The first step of the method is receiving the text. 

The second step of the method is identifying each unique 
word in the text that is a noun. 

The third step of the method is determining a singular form 
of each identified noun. 

The fourth step of the method is creating combinations of 
the singular forms of the identified nouns, where the number 
of singular forms of the nouns in each combination is user- 
definable. 

The fifth step of the method is determining a frequency of 
occurrence in the text of each identified noun. 

‘The sixth step of the method is assigning a score to each 
singular form noun, where the score of cach singular form 
noun is the frequency of occurrence of the corresponding 
noun determined in the fifth step. 

The seventh step of the method is assigning a score to each 
combination of singular form nouns, where the score of each 
combination is a sum of the scores of the singular form nouns 
in the combination. 

‘The eighth step of the method is selecting a user-definable 
number of scores of singular form nouns that are greatest in 
value. 

The ninth step of the method is selecting a user-definable 
number of scores of combinations of singular form nouns that 
are greatest in value. 

The tenth, and last, step of the method is returning the 
singular forms of nouns and the combinations of singular 
form nouns that correspond to the scores selected in the eighth 
and ninth steps as the topic of the text. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a flowchart of the steps of the present invention. 
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SOCIAL AND INTERACTIVE APPLICATIONS 
FOR MASS MEDIA 


RELATED APPLICATIONS 


This application claims the benefit of priority from U.S. 
Provisional Patent Application No. 60/740,760, for“Environ- 
ment-Based Referrals.” filed Nov. 29, 2005, which applica- 
tion is incorporated by reference herein its entirety. 

This application claims the benefit of priority from U.S. 
Provisional Patent Application No. 60/823,881, for “Audio 
Identification Based on Signatures,” filed Aug. 29, 2006, 
which application is incorporated by reference herein its 
entirety. 

This application is related to U.S. patent application Ser. 
No, 11/563,653, for “Determining Popularity Ratings Using 
Social and Interactive Applications For Mass Media,” filed 
Nov. 27, 2006, and U.S. patent application Ser. No. 11/563, 
665, for “Detecting Repeating Content In Media,” filed Nov. 
27, 2006. Each of these patent applications is incorporated by 
reference herein in its entirety. 


TECHNICAL FIELD 


The disclosed implementations are related to social and 
interactive applications for mass media. 


BACKGROUND 


Mass media channels (¢.g., television and radio broad- 
casts) typically provide limited content to a large audience. 
By contrast, the World Wide Web provides vast amounts of 
information that may only interest a few individuals. Conven- 
tional interactive television attempts to bridge these two com- 


munication mediums by providing a means for viewers to 3 


interact with their televisions and to receive content and/or 
services related to television broadcasts. 

Conventional interactive television is typically only avail- 
able to viewers through cable or satellite networks for a 
subscription fee. ‘lo receive interactive television service the 
viewer has to rent or buy a set-top box and have it installed by 
a technician. ‘The viewer's television is connected to the set- 
top box. which enables the viewer to interact with the televi- 
sion using a remote control or other input device, and to 
receive information, entertainment and services (¢.g., adver- 
tisements, online shopping, forms and surveys, games and 
activities, elc.). 

While conventional interactive television can improve the 
viewer's television experience, there remains a need for 
social and interactive applications for mass media that do not 
rely on significant additional hardware or physical connee- 
tions between the television or radio and a set-top box or 
computer. 

One social and interactive television application that is 
lacking with conventional and interactive television systems 
is the ability to provide complementary information to the 
mass media channel in an effortless manner. With conven- 
tional systems, a user would have to log-on to a computer and 
query for such information which would diminish the passive 
experience offered by mass media. Moreover, conventional 
television systems cannot provide complementary informa- 
tion in real-time while the user is watching a broadcast. 

Another social and interactive television application that is 
lacking with conventional interactive television systems is the 
ability to dynamically link a viewer with an ad hoe social peer 
comununity (¢.g., a discussion group, chat room, etc.) in real- 
time. Imagine that you are watching the latest episode of 
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“Friends” on television and discover that the character 
“Monica” is pregnant. You want to chat, comment or read 
other viewers’ responses to the scene in real-time. One option 
would be to log on your computer, type in the name of 
“Friends” or other related terms into a search engine, and 
perform a search to find a discussion group on “Friends.” 
Such required action by the viewer, however, would diminish 
the passive experience offered by mass media and would not 
enable the viewer to dynamically interact (¢.g., comment, 
chat, etc.) with other viewers who are watching the program 
at the same time. 


SUMMARY 


The deficiencies described above are addressed by the dis- 
closed systems, methods, apparatuses, user interfaces and 
computer program products for providing social and interac- 
tive applications based on real-time ambient-audio and/or 
video identification. 

In some implementations, a method includes: receiving a 
descriptor identifying ambient audio associated with a media 
broadcast; comparing the descriptor to reference descriptors 
associated with the media broadcast; and aggregating person- 
alized information related to the media broadcast based on the 
result of the comparison. 

In some implementations, a method includes: receiving a 
first descriptor identifying ambient audio associated with a 
first media broadcast; receiving a second descriptor identify- 
ing ambient audio associated with a second media broadcast; 
comparing the first and second descriptors to determine if the 
first and second media broadcasts are the same; and aggre- 
gating personalized information based on the result of the 
comparison. 

In some implementations, a method includes: detecting 
ambient audio associated with a media broadcast; generating 
descriptors identifying the media broadcast; transmitting the 
descriptors to a network resource; and receiving aggregated 
personalized information from the network resource based on 
the descriptors. 

In some implementations, a system includes a database of 
reference descriptors. A database server is operatively 
coupled to the database and to a client system. The database 
server is configurable to receive a descriptor from the client 
system for identifying ambient audio associated with a media 
broadcast, comparing the received descriptor with one or 
more reference descriptors, and aggregating personalized 
information related to the media broadcast based on the result 
of the comparison. 

In some implementations, a system includes an audio 
detector configurable for sampling ambient audio. A client 
interface is operatively coupled to the audio detector and 
configurable to generate descriptors identifying a media 
broadcast. The client interface is configurable for transmit- 
ting the descriptors to a network resource, and for receiving 
aggregated personalized information from the network 
resource based on the descriptors. 

Other implementations are directed to systems, methods, 
apparatuses, user interfaces, and computer program products. 


DESCRIPTION OF DRAWINGS 


FIG. 1 is a block diagram of one embodiment of a mass 
personalization system. 

FIG. 2 illustrates one embodiment of an ambicnt-audio 
identification system, including the client-side interface 
shown in FIG. 1. 
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(57) ABSTRACT 

A method and apparatus for processing data messages in a 
dynamic computer network is disclosed. The method 
includes implementing a mission plan specifying a message 
type, a message generation location, and a message distance 
vector for false messages, receiving a data message that 
includes a plurality of identity parameters, and determining a 
message type and a message distance vector for the received 
message. ‘he network device is configured to generate false 
messages and process received messages. If the message type 
is a false message and the distance vector of the false message 
has been exhausted, the data message is dropped. If the dis- 
tance vector of the false message has not been exhausted, 
transmitting the false message in accordance with the mission 
plan. 


20 Claims, 13 Drawing Sheets 
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1 
NOISE, ENCRYPTION, AND DECOYS FOR 
COMMUNICATIONS IN A DYNAMIC 
COMPUTER NETWORK 


BACKGROUND OF THE INVENTION 


1. Statement of the Technical Field 

The inventive arrangements relate to computer network 
security, and more particularly to systems for generating 
noise, decoys, and encryption where the network is dynami- 
cally maneuverable to defend against malicious attacks. 

2. Description of the Related Art 

‘The central weakness of current cyber infrastructure is its 
static nature. Assets receive permanent or infrequently- 
changing identifications, allowing adversaries nearly unlim- 
ited time to probe networks, map and exploit vulnerabilities. 
Additionally, data traveling between these fixed entities can 
be captured and attributed. The current approach to cyber 
security places technologies such as firewalls and intrusion 
detection systems around fixed assets, and uses encryption to 
protect data en route. [lowever. this traditional approach is 
fundamentally flawed because it provides a fixed target for 
attackers. In today’s globally connected communications 
infrastructure, static networks are vulnerable networks. 

‘The Defense Advanced Research Projects Agency 
(DARPA) Information Assurance (LA) Program has per- 
formed initial research in the area of dynamic network 
defense. A technique was developed under the Information 
Assurance Program to dynamically reassign Internet protocol 
(IP) address space feeding into a pre-designated network 
enclave for the purpose of confusing any would-be adversar- 
ies observing the network. This technique is called dynamic 
network address transformation (DYNAT). An overview of 
the DYNAT technology was presented in a published paper 
by DARPA entitled Dynamic Approaches to ‘Thwart Adver- 
sary Intelligence (2001). 


SUMMARY OF THE INVENTION 


A method of processing data messages in a dynamic com- 
puter network is disclosed. ‘he method includes implement- 
ing a mission plan specifying a message type, a message 
generation location, and a message distance vector for false 
messages. The method includes receiving a data message 
generated in accordance with the mission plan that includes a 
plurality of identity parameters. A message type and a mes- 
sage distance vector is determined for the received message. 
On a condition that the message type is a false message and 


the distance vector of the false message has been exhausted, 


the data message is dropped. On a condition that the distance 

vector of the false message has not been exhausted, transmit- 

ling the false message in accordance with the mission plan. 
A network device for processing data messages is dis- 


closed. The network device is connected to a first network. A 5 


plurality of ports on the network device are configured to 
receive and transmit data messages that include a plurality of 
identity parameters. A memory is configured to store a mis- 
sion plan thal specifies a message type. a message generation 
location, and a message distance vector for false messages. 
‘The device also includes at least one processing unit config- 
ured to generate a false message based on the mission plan. 
The processing unit is also configured to determine a message 
type and a message distance vector of a received data mes- 
sage. If the message type is a false message and the distance 
vector of the false message has been exhausted, the process- 
ing unit is configured to drop the data message. On the other 


J 


10 


3. 


an 


60 


a 
a 


2 


hand, if the distance vector of the data message has not been 
exhausted, transmit the data message in accordance with the 
mission plan. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Embodiments will be described with reference to the fol- 
lowing drawing figures, in which like numerals represent like 
items throughout the figures, and in which: 

FIG. 1 is an example of a computer network that is useful 
for understanding the present invention. 

FIG. 2 is an example of a module that can be used in the 
present invention for performing certain manipulations of 
identity parameters. 

FIG. 3 is a drawing that is useful for understanding a tool 
that can be used to help characterize the network in FIG. 1. 

FIG. 4, is an example of a dialog box of a graphical user 
interface that can be used to select dynamic settings for mod- 
ules in FIG, 1. 

FIG. 5 is an example of a dialog box of a graphical user 
interface that can be used to select a sequence of active states 
and bypass states associated with each module in FIG. 1. 

FIG. 6 is a diagram that is useful for understanding the way 
in which a mission plan can be communicated to a plurality of 
modules in the network in FIG. 1. 

VIG. 7 is an example of a dialog box of a graphical user 
interface that can be used to select a mission plan and com- 
municate the mission plan to the modules as shown in FIG. 6. 

FIG. 8 is a flowchart that is useful for understanding the 
operation of a module in FIG. 1. 

FIG. 9 is a flowchart that is useful for understanding the 
operation of a network control software application (NCSA) 
in relation to creating and loading mission plans. 

FIG. 10 is a block diagram of a computer architecture that 
can be used to implement the modules in FIG. 1. 

FIG. 11 is a block diagram of a computer architecture that 
can be used to implement the network administration com- 
puter (NAC) in FIG. 1. 

FIG. 12 is a flowchart that is useful for understanding the 
operation of a network device that processes noise and decoy 
messages. 

FIG. 13 is a table that is useful for understanding some of 
the types of identity parameters that can be modified. 


DETAILED DESCRIPTION 


‘The invention is described with reference to the attached 
figures. The figures are not drawn to scale and they are pro- 
vided merely to illustrate the instant invention. Several 
aspects of the invention are described below with reference to 
example applications for illustration, It should be understood 
that numerous specific details, relationships, and methods are 
set forth to provide a full understanding of the invention. One 
having ordinary skill in the relevant art, however, will readily 
recognize that the invention can be practiced without one or 
more of the specific details or with other methods. In other 
instances, well-known structures or operations are not shown 
in detail to avoid obscuring the invention. The invention is not 
limited by the illustrated ordering of acts or events. as some 
acts may occur in different orders and/or concurrently with 
other acts or events. urthermore, not all illustrated acts or 
events are required to implement a methodology in accor- 
dance with the invention. 

It should also be appreciated that the terminology used 


S§ herein is for the purpose of describing particular embodi- 


ments only and is not intended to be limiting of the invention. 
As used herein, the singular forms “a”, “an” and “the” are 
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A method of acquiring the identity parameters of two or more 
mobile devices (20), the method comprising: obtaining a list 
of two or more base stations (1, 2, 3); and acquiring identity 
parameters from the devices (20) by emulating each base 
station in the list. ‘lwo or more base stations may be simulta- 
neously emulated, and the list of two or more base stations 
may be obtained by simultancously interrogating two or more 
base stations (1, 2, 3). The identity parameters may be IMST 
and/or IMEI and/or TMSI codes. 
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[57] ABSTRACT 


An improved transponder for transmitting an identifica- 
tion of an animal or the like is described which is suffi- 
ciently miniaturized to be syringe-implantable, thus 
avoiding the necessity of surgical procedures. The tran- 
sponder comprises a coil which receives an interroga- 
tion signal and transmits an identification signal in re- 
sponse thereto. The transponder receives the energy 
required for transmission by inductive coupling to an 
interrogator. A single integrated circuit chip is pro- 
vided which detects the interrogation signal, rectifies it 
to generate power needed for transmission, stores an 
identification of the transponder and hence of the ani- 
mal in which it is implanted, and generates a frequency- 
shift-keyed, Manchester encoded identification signal in 
response to the interrogation signal. The device trans- 
mits the identification signal in real time, that is, imme- 
diately upon commencement of the interrogation signal, 
such that no discrete elements for energy storage are 
required. The transmission frequency and the bit rate 
are both determined by integer division of the interro- 
gation signal such that no discrete elements such as 
crystal oscillators are required for signal generation. 
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SYRINGE-IMPLANTABLE IDENTIFICATION 
TRANSPONDER 


This application is a continuation of U.S. patent appli- 
cation Ser. No. 07/267,726, filed Oct. 26, 1988, which is 
a continuation of U.S. Pat. Application, Ser. No. 
07/135,563, filed Dec, 24, 1987, which is a continuation 
of U.S. patent application Ser. No. 07/832,684, filed 
Feb. 25, 1986, all three of which are now abandoned. 


FIELD OF THE INVENTION 


This invention relates to identification transponders 
for implantation into animals for their identification, 
useful in monitoring migratory patterns and for other 
purposes. More particularly, this invention relates to an 
identification transponder which is passive, meaning 
that it receives all its operating power from an interro- 
gator device, which is sufficiently small as to be im- 
planted by a syringe, thus avoiding the necessity of a 
surgical procedure, and which, upon interrogation, 
provides a signal indicative of the identity of the partic- 
ular animal, and which is durable and reliable over a 
period of years. 


BACKGROUND OF THE INVENTION 


There are many applications in which a transponder 
which can be carried by an animal for automatic identi- 
fication of the animal would be useful. Typical uses 
include monitoring migratory patterns of wild animals, 
for studying their habits, and for providing automatic 
identification of domestic animals, for controlling auto- 
matic feeding devices and the like, and for verifying 
their identity, e.g., in connection with racehorses. Auto- 
matically operated transponders would also be useful in 
connection with the monitoring of laboratory animals, 
for a wide variety of experimental purposes. 

The prior art shows a number of transponders which 
provide identification of animals. However, no prior art 
device of which the inventors are aware includes all the 
attributes which would be desirable. See, for example, 
Fathauer U.S. Pat. No. 3,541,995 which shows a tran- 
sponder which can be affixed to an animal's collar or the 
like for identifying it as belonging to a particular class. 
The Fathauer device is relatively large and bulky and 
not suitable for identification of wild animals. 

Particularly in connection with the tracking of the 
movements of wild animals, it is desirable that transpon- 
ders be provided which are extremely small and which 
can be readily implanted in the animals. An implantable 
transponder offers the advantage that it is not suscepti- 
ble to loss and does not impede the motion of the ani- 
mal. In particular, it would be desirable to provide 
transponders which are implantable in animals without 
the requirement of surgical procedures. To this end, 
Jefferts et al. U.S. Pat. No. 3,313,301 shows injection of 
a length of wire having magnetic properties into as 
animal by means of a syringe or generally similar de- 
vice. See generally Jefferts et al. U.S. Pat. Nos. 
3,128,744, 4,233,964, 3,820,545 and 3,545,405. 

The presence of an animal having had a sliver of wire 
implanted therein can be detected automatically by an 
inductive coil or the like; however, the animal cannot 
be specifically identified in such an arrangement. Thus, 
it is not possible to track the movements of an individual 
animal, but only of a large number of them. Jefferts et 
al. U.S. Pat. No. 4,233,964 shows a similarly implantable 
tag which has grooves formed into its outer surface 
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such that an individual animal can be identified by x- 
raying it and analyzing the groove pattern. This is obvi: 
ously a very awkward system in use and does not lend 
itself readily to automatic monitoring of the movements 
of specific animals. 

The prior art also includes transponders which pro- 
vide an indication of the identity of a particular animal 
upon interrogation by an automatic interrogator device. 
Animal identification thus does not require operator 
intervention. See Hanton et al. U.S. Pat. No. 4,262,632 
which shows a transponder for retention in the second 
stomach of a ruminant animal. The Hanton et al. tran- 
sponder is adapted to be interrogated by an interroga- 
tor, to receive al] operating power from the interroga- 
tor by means of an inductive coupling, and to transmit 
an identification signal in response to the interrogation. 
Hanton et al. also teach that such a transponder can be 
suitably encapsulated in glass for durability, another 
important aspect of devices of this type. However, the 
transponder of Hanton et al. is stated to be approxi- 
mately three-quarters of an inch in diameter by three 
inches long. Such a transponder can only be implanted 
in an animal by a surgical procedure or by causing the 
animal to swallow it, e.g., by use of a conventional 
veterinary “balling gun.” Such a transponder is not 
suitable for use in connection with wildlife, since it 
would be unduly complicated to apply these procedures 
to a large number of animals, such as fish, whose migra- 
tory patterns are to be studied. Not only is the Hanton 
et al. transponder too large for convenient implantation 
by means of a syringe or an automatic machine such as 
shown in some of the Jefferts et al. patents, but it is 
physically too large to be implanted into a relatively 
small animal such as a fish, a laboratory mouse, or the 
like. 

A need therefore exists in the art for a transponder 
which is small enough to be syringe- or machine- 
implantable into a relatively small animal such as a fish, 
yet which provides an identification of the individual 
animal when interrogated by a suitable interrogator, 
such that the movements of individual animals can be 
studied by means of interrogators which record the 
animal’s position without the intervention of a human 
operator. ‘ 

It is therefore an object of the invention to provide a 
transponder which provides identification of an individ- 
ual animal when it is interrogated, yet which is small 
enough to be syringe- or machine- implantable into an 
animal such as a fish. 

It will be appreciated by those of skill in the art that 
it is important that a transponder for animal identifica- 
tion be durable in service, and it is accordingly an object 
of the invention to provide a transponder which is dura- 
ble and reliable in service over a period of years, yet 
which is syringe-implantable and which provides an 
identification of the specific animal when interrogated. 

Certain prior art transponders have relied on batteries 
for transmission of the identification signal. Other prior 
art transponders are powered by the interrogator itself 
by way of an inductive coupling. This is shown in Han- 
ton et al. However, no reference known to the appli- 
cants shows a syringe-implantable transponder which is 
adapted to be powered by means of an inductive cou- 
pling to an interrogator, nor one in which the transpon- 
der additionally transmits an identification of an indi- 
vidual animal, and to provide the same is therefore an 
object of the present invention. 
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[57] ABSTRACT 


An implant which includes an elongated member to be 
situated in the interior of a tubular body organ and 
carrying at its exterior a structure for promoting the 
ingrowth of tissue, this structure being situated in- 
wardly from a free end of the elongated member 
which enters the tubular organ in advance of the in- 
growth structure. Between this free end of the elon- 
gated member and the ingrowth structure are barbs 
which are fixed to the elongated member, which are 
circumferentially distributed about the latter, and 
which are inclined away from the free end of the elon- 
gated member and extend over the ingrowth structure. 
These barbs are flexible so that they are capable of 
being radially deflected toward the elongated member. 
When the elongated member is to be introduced into 
the tubular organ, the latter is gripped with tweezers 
which have teeth which engage the tubular organ and 
which are circumferentially distributed about the lat- 
ter. The tweezer teeth are out of longitudinal align- 
ment with the barbs so that when the teeth and barbs 
pass each other during introduction of the implant 
into the tubular organ, while the latter is pulled onto 
the elongated member with the tweezers, the tweezer 
teeth will be aligned with spaces between the barbs. 
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(57 ABSTRACT 


A tissue stimulating system includes an external transmitter 
for transmitting a data signal to an implanted stimulator. The 
implanted stimulator includes a processor for generating 
stimulation signals for application to a plurality of tissue 
stimulating electrodes through respective isolated output 
channels. The implanted stimulator also includes a power 
supply that extracts a raw power signal from the data signal. 
A voltage downconverter generates at least four separate 
voltages from the extracted raw power signal by altcrnatcly 
connecting at least four capacitors in series across the raw 
power signal, thereby providing at least four output voltages, 
and then connecting the capacitors in parallel to transfer the 
charge stored thereon to a storage capacitor, which serves as 
the power source for portions of the stimulator. A selected 
onc of the output voltages from the voltage downconverter 
is applied to an isolated refresh voltage capacitor in each 
output channel, where it controls a voltage controlled cur- 
Trent source, The processor selectively monitors the elec- 
trodes and/or voltages generated in the stimulator and gen- 
erates status indicating/measurement signals _for 
transmission to the external transmitter. The external pro- 
cessor receives and processes the status indicating/mcasure- 
ment signals and uses the information therefrom to control 
the amount of power transmitted to the stimulator. 
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(57] 


Apparatus for tracking and recovering humans utilizes an 
implantable transceiver incorporating a power supply and 
actuation system allowing the unit to remain implanted and 
functional for years without maintenance. The implanted 
transmitter may be remotely actuated, or actuated by the 
implantee. Power for the remote-activated receiver is gen- 
erated electromechanically through the movement of body 
muscle. The device is small cnough to be implanted in a 
child, facilitating use as a safeguard against kidnapping, and 
has a transmission range which also makes it suitable for 
wilderness sporting activities. A novel biological monitoring 
feature allows the device to be used to facilitate prompt 
medical dispatch in the event of heart attack or similar 
medical emergency. A novel sensation-feedback feature 
allows the implantee to control and actuate the device with 
certainty. 


ABSTRACT 
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PERSONAL TRACKING AND RECOVERY 
SYSTEM 


BACKGROUND OF THE INVENTION 


The present invention relates, in general, to tacking and 
recovery systems and systems for tracking and recovering 
humans. More particularly, it discloses a system employing 
a self-powered, self-maintained transceiver, small enough to 
be implanted in a human, for locating, tracking, and recoy- 
ering persons in distress, such as kidnap victims, people 
encountering adverse circumstances while in the wilderness, 
victims of heart attacks and the like. 


BACKGROUND OF THE INVENTION 


Various apparatus and techniques for tracking and locat- 
ing animate and inanimate objects are known in the art. 
Recently, international legislation has established a satellite 
tracking system for locating downed aircraft and distressed 
seagoing vessels. This system utilizes user-activated trans- 
mitters operating at a frequency of 460 MHz, as spelled out 
in the Code of Federal Regulations chapter 47 part 90. These 
inexpensive transmitters are known as Emergency Position 
Indicating Radio Beacons (EPIRB’s). The associated satel- 
lite network is capable of locating a transmitting EPIRB 
anywhere on the face of the globe. By international 
agreement, this system is used only for distressed aircraft 
and seagoing vessels, and all other potential uses are for- 
bidden. 

U.S. Pat. No. 4,818,998 describes a vehicle tracking and 
recovery system employing a transceiver (to be hidden 
within a motor vehicle), and a network of fixed and mobile 
ground transmitters and receivers to facilitate tracing and 
recovery of stolen vehicles. This system is presently in wide 
use by LoJack Corporation in the United States. The system 
operates at a frequency of 173.075 MHz, permanently 
assigned as a police radio service frequency in 1992. The 
unit, mounted in an automobile, is continuously operated as 
areceiver until such time as it is remotely activated, at which 
time it transmits a radio beacon (similarly to the EPIRB 
system), facilitating tracking and recovery. The tracking and 
recovery in the LoJack system is accomplished through a 
network of ground based fixed and mobile receiver units, 
which utilize field strength measurements and directional 
Teceivers to locate the transmitter, as opposed to the timing 
and triangulation methods used by the EPIRB system. The 
receiver in the automobile-mounted unit draws its power 
from the vehicle battery, and utilizes a small local recharge- 
able battery that powers the unit should the vehicle battery 
be disconnected. 

U.S. Pat. No. 4,706,689, Issued to Daniel Man on Nov. 
17th, 1987, describes a device designed to be implantable 
behind the ear of a human. The device transmits a coded 
signal intended to enable tracking of the person outfitted 
with the implanted device. The device operates 
continuously, and is designed to be recharged through exter- 
nal contacts. It is also designed to incorporate a biological 
monitoring function, such as might facilitate out-patient 
monitoring. 

The above described devices all have limitations making 
them unsuitable as systems for the widespread tracking and 
recovery of humans. The EPIRB tansmitter and Lojack 
transceiver are not miniaturized to the point where implan- 
tation is practical. The techniques for manually activating 
the EPIRB unit also make it unsuited for implantation. The 
LoJack unit requires substantial power to be supplied con- 
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tinually from a vehicle battery system, and unsuited for 
implantation from this point of view as well. 

Daniel Man’s implantable device is designed for continu- 
ous operation, which places severe constraints on its trans- 
mission range, even if it is only to be operated for a day at 
a time between battery recharges. With a given level of 
background radio frequency noise, communication theory 
can be used to calculate the minimum power consumption 
needed for detection of an event within a given time to 
within a given certainty, at a given distance from an omni- 
directional transmitter. The resultant average transmission 
power is independent of whether the transmitter is pulsed or 
continuous. Further problems arise with Man's system when 
a number of units are in use in the same area. The tracking 
problem becomes prohibitively expensive for many simul- 
taneous units, and the malfunction of any unit can mask the 
detectability of other units, or require significantly increased 
transmission power levels for all units. Such a system would 
require a very expensive closely spaced network of perma- 
nent tracking receivers with very costly hardware capable of 
tracking multiple units at one time. A system where trans- 
mitters are active all the time requires n times more band- 
width in the radio spectrum than minimal-bandwidth system 
with only one transmitter transmitting at one time. The 
availability of bandwidth could become quite a problem if 
the Man system were put into wide use. 

In addition, the implanted unit would need to be recharged 
(probably daily) through contacts brought out through the 
person’s skin. Such an arrangement presents a significant 
health hazard. In addition, the need for regular recharging 
puts significant restraints on the person using the device and 
also heightens the users awareness of the implanted device, 
resulting in a less “free and natural” state of mind. The 
complexity of the Man system could result in a significant 
level of false alarms, and/or prohibitively high cost. 

The present invention contemplates improving upon the 
features available in the aforementioned devices and makes 
possible a widespread tracking and recovery system for 
humans in distress. The present invention will benefit from 
novel features allowing it to remain implanted and func- 
tional for many years. The device will remain in a dormant 
state until activated, cither by the person in whom it is 
implanted, or by remote means. Novel means for powering 
and triggering the device will make recharging and battery 
replacement unnecessary. The device meets the growing 
demand for a new level of safety and peace of mind. 

Consequently, it is a general object of this invention to 
provide a new means and method for locating, tracking, and 
recovering humans in distress. Ideally, the device will bring 
peace of mind and an increased quality of life for those who 
use it, and for their families, loved ones, and associates who 
depend on them critically. Adults who are at risk due to their 
economic or political status, as well as their children who 
may be at risk of being kidnapped, will reap new freedoms 
in their every-day lives by employing the device. Law 
enforcement agencies will be able to more economically 
protect those at risk, those who would potentially perpetrate 
acts of violence against individuals will be more effectively 
deterred. Those who enjoy wilderness sports such as moun- 
tain climbing, skiing, hang gliding, etc. will enjoy new 
freedom knowing that a rescue mission can be dispatched to 
their exact location if they encounter trouble. 

A specific object of the invention is the rapid effective 
recovery of individuals who have been kidnapped. A further 
object of this invention is to afford peace of mind and 
increased quality of life to those utilizing the invention, and 
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[57] ABSTRACT 


A fenceless animal confinement system comprising portable 
units attached to the animal and including means for receiv- 
ing GPS signals and for providing stimulation to the animal. 
The GPS signals are processed to provide location informa- 
tion which is compared to the desired boundary parameters. 
If the animal has moved outside the desired area, the 
stimulation means is activated. The signal processing cir- 
cuitry may be included either within the portable unit or 
within a separate fixed station, 
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FENCELESS ANIMAL CONTROL SYSTEM 
USING GPS LOCATION INFORMATION 


RELATED APPLICATIONS 


sional application number 60/021,342, filed Jul. 8, 1996. 


FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 


Not applicable. 
MICROFICHE APPENDIX 
Not applicable. 
BACKGROUND OF THE INVENTION 


1. Field of the Invention 
This invention relates to the fenceless control of animals, 


and more particularly, to the control of livestock utilizing a 


receiver attached to the animal that receives data identifying 
the location of the animal and administers appropriate 
control stimuli to the animal based on the location of the 
animal relative to the desired location. 

2. Description of the Prior Art 
Animal Confinement 

Various conventional fencing systems are currently used 
to control the location of livestock. These systems include 
barrier fencing (such as barbed wire fencing) that physically 
blocks the movement of the animal and electric fencing that 
utilizes an electric shock to control the animal. The use of 
electric fencing has become more widespread because of its 
lower cost and case of relocation. 

Electric fencing has particular application in managed 
intensive grazing in which a large number of animals are 
confined to a smaller pasture area for a relatively short 
duration. Studies have shown that this higher stocking 
density followed by a longer period of no grazing yields 
significantly increased pasture productivity. This method 
more closely replicates the movement of an unrestrained 
herd of grazing animals and is more consistent with the 
evolutionary development of both grasses and grazing ani- 
mals. Unfortunately, this method is labor intensive and 
requires substantial investment in electric fencing materials. 

It is well established that animals respond to electrical 
stimuli, as evidenced by the effectiveness of electric fencing. 
A more recent development is the use of electrical stimula- 
tion via a stimulation device attached to the animal. Pet 
confinement systems have been developed that utilize an 


animal-attached receiver that applics an electrical shock s 


when the animal approaches the proximity of a buried, 
current conducting, wire. Recent research has established 
that such a system also has application to livestock control. 

US. Pat. No. 5,408,956, incorporated herein by reference 


as part of the disclosure hereof, describes a system in which s; 


animals wear small ear tag receivers that are activated when 
the animal enters an exclusion zone defined by stationary 
field transmitters. This system has particular application for 
locations in which traditional fencing is impractical and it is 
necessary to permanently exclude animals from sensitive 
areas, 

Various methods have been developed for applying aural 
and electrical stimulus, including the ear tag described in 
U.S. Pat. No. 5,408,956 and the electronic nose clip 
described in U.S. Pat. No. 5,307,759, incorporated herein by 
reference as part of the disclosure hereof. Collar-mounted 
units are widely used in dog and other appropriate confine- 
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ment applications. It is desirable to provide an audible signal 
prior to applying any electrical shock to allow the animal 
time to move and avoid the shock. In practice, the audible 
signal is generally sufficient to cause the desired animal 


This application claims the benefit of copending provi- 3 movement 


Position Determination 

Significant advancements have been made in the technol- 
ogy available to precisely determine the location of an 
object. The United States government has placed in opera- 
tion a multiple satellite global positioning system (“GPS”). 
AGPS receiver receives signals from multiple satellites and 
calculates the position of the receiver based on the signal 
data. The method of operation of GPS systems is well 
known. For example, U.S, Pat. No. 5,379,224, incorporated 
herein by reference as part of the disclosure hereof, 
describes GPS system operation in detail. Even greater 
accuracy is possible with a “differential” GPS method that 
determines a correction factor based on the difference 
between the GPS-determined location of a fixed station and 
the actual known location of that station. 

Many types of GPS receivers are available. Most include 
components to perform the processing functions necessary 
to convert the GPS satellite data into location information. 
Some receivers simply retransmit the data received from the 
GPS satellite to a central processing unit that converts that 
data into location information, in an effort to reduce the cost 
of the receiver components, 


SUMMARY OF THE INVENTION 


The present invention enables an animal confinement 
system that does not require physical fencing and that 
permits virtually labor-free redefinition of the confinement 
boundaries. 

In the preferred embodiment a portable unit is attached to 
each animal that includes a GPS receiver and a means for 
providing an audible signal and an electrical shock. Each 
portable unit further includes a suitable battery and appro- 
priate electrical circuitry. 

In one embodiment, the portable unit also contains signal 
processing components necessary to convert the GPS signal 
into location information and a remotely programmable 
memory to receive and store the desired boundary param- 
elers. Circuitry within the portable unit compares the GPS- 
defined location information with the defined boundary 


5 parameters and activates the audible signal, and if necessary, 


the electrical shock circuitry, when the portable unit 
approaches the defined boundary. For increased precision, a 
fixed station may also be used with this arrangement for 
differential GPS positioning. 

In another embodiment, the portable unit reccives the 
GPS signal and retransmits it to a fixed station. The fixed 
station receives and stores the desired boundary parameters, 
performs the necessary signal processing to convert the GPS 
data to location information, and performs the necessary 
comparison of the unit location and the defined boundary. 
‘The fixed station then, if necessary, transmits to the portable 
unit appropriate signals activating the audible warning and, 
if necessary, the electrical shock circuitry located in the 
portable unit. 

Another aspect of this invention is to provide specific 
location information with respect to cach animal to facilitate 
animal location, counting and the monitoring of individual 
animal behavior. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a block diagram illustrating the primary physical 
clements of the present invention; 
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[57] ABSTRACT 


Tamper resistant body-worn tracking device to be worn by 
offenders or potential victims for use in a wireless commu- 
nication system receiving signals from a global positioning 
system (GPS). The tracking device directly communicates 
spacial coordinates to multiple remote sites. ‘The tracking 
device is an enclosed case worn on a limb of a person. The 
case contains a battery, a signaling device, and a circuit 
board containing a field programmable gate array, a wireless 
data modem, a conventional GPS receiver, and a matched 
filtering GPS receiver. 
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[57] ABSTRACT 


A system for monitoring and/or affecting parameters of a 
patient’s body and more particularly to such a system 
comprised of a system control unit (SCU) and one or more 
other devices, preferably battery-powered, implanted in the 
patient’s body, ie., within the envelope defined by the 
patient’s skin. Each such implanted device is configured to 
be monitored and/or controlled by the SCU via a wireless 
communication channel. In accordance with the invention, 
the SCU comprises a programmable unit capable of (1) 
transmitting commands to at least some of a plurality of 
implanted devices and (2) receiving data signal from at least 
some of those implanted devices. In accordance with a 
preferred embodiment, the system operates in closed loop 
fashion whereby the commands transmitted by the SCU are 
dependent, in part, on the content of the data signals received 
by the SCU. In accordance with the invention, a preferred 
SCU is similarly implemented as a device capable of being 
implanted beneath a patient’s skin, preferably having an 
axial dimension of less than 60 mm and a lateral dimension 
of less than 6 mm. Wireless communication between the 
SCU and the implanted devices is preferably implemented 
via a modulated sound signal, AC magnetic field, RF signal, 
or electric conduction. 


21 Claims, 14 Drawing Sheets 


SKIN 
12 
100b 
176 \~ 
154 
STIMULATOR 
100d 
300 
TRANSPONDER ge 
1000 
302 aie 
< STIMULATOR 
100c 
scu ia 
SENSOR 


6,164,284 


1 
SYSTEM OF IMPLANTABLE DEVICES FOR 
MONITORING AND/OR AFFECTING BODY 
PARAMETERS 


This application claims the benefit of U.S. Provisional 5 


Application No. 60/042,447 filed Mar. 27, 1997 and U.S. 
patent application Ser. No. 09/030,106 filed Feb. 25, 1998 
entitled “Battery-Powered Patient Implantable Device” 
which in turn claims the benefit of U.S. Provisional Appli- 
cation No. 60/039, 164 filed Feb. 26, 1997. 


BACKGROUND OF THE INVENTION 


‘The present invention relates to systems for monitoring, 
and/or affecting parameters of a patient’s body for the 
purpose of medical diagnosis and/or treatment. More 
particularly, systems in accordance with the invention are 
characterized by a plurality of devices, preferably battery- 
powered, configured for implanting within a patient’s body, 
cach device being configured to sense a body parameter, 


€.g., temperature, ©, content, physical position, etc., and/or 2 


to affect a parameter, e.g., via nerve stimulation. 

Applicants’ parent application No. 09/030,106 entitled 
“Battery Powered Patient Implantable Device”, incorpo- 
rated herein by reference, describes devices configured for 
implantation within a paticnt’s body, i.c., beneath a paticnt’s 
skin, for performing various functions including: (1) stimu- 
lation of body tissue, (2) sensing of body parameters, and (3) 
communicating between implanted devices and devices 
external to a patient’s body. 


SUMMARY OF THE INVENTION 


The present invention is directed to a system for moni- 
toring and/or affecting parameters of a patient’s body and 
more particularly to such a system comprised of a system 


control unit (SCU) and one or more devices implanted in the ~ 


patient’s body, i.e., within the envelope defined by the 
patient’s skin. Each said implanted device is configured to 
be monitored and/or controlled by the SCU via a wireless 
communication channel. 

In accordance with the invention, the SCU comprises a 
programmable unit capable of (1) transmitting commands to 
at Icast some of a plurality of implanted devices and (2) 
receiving data signals from at least some of those implanted 
devices, In accordance with a preferred embodiment, the 
system operates in closed loop fashion whereby the com- 
mands transmitted by the SCU are dependent, in part, on the 
content of the data signals received by the SCU. 

In accordance with a preferred embodiment, cach 


implanted device is configured similarly to the devices 5 


described in Applicants’ parent application 09/030,106 and 
typically comprises a sealed housing suitable for injection 
into the patient’s body. Each housing preferably contains a 
power source having a capacity of at least 1 microwatt-hour, 
preferably a rechargeable battery, and power consuming, 
circuitry preferably including a data signal transmitter and 
receiver and sensor/stimulator circuitry for driving an input/ 
output transducer. 

In accordance with a significant aspect of the preferred 
embodiment, a preferred SCU is also implemented as a 
device capable of being injected into the patient’s body. 
Wireless communication between the SCU and the other 
implanted devices can be implemented in various ways, ¢.g., 
via a modulated sound signal, AC magnetic field, RF signal, 
or electrical conduction. 

In accordance with a further aspect of the invention, the 
SCU is remotely programmable, ¢.g., via wireless means, to 


a 


t 
i 


i) 
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interact with the implanted devices according to a treatment 
regimen. In accordance with a preferred embodiment, the 
SCU is preferably powered via an internal power source, 
¢.g., a rechargeable battery. Accordingly, an SCU combined 
with one or more battery-powered implantable devices, such 
as those described in the parent application, form a self- 
sufficient system for treating a patient. 

In accordance with a preferred embodiment, the SCU and 
other implanted devices are implemented substantially 
identically, being comprised of a scaled housing configured 
to be injected into the patient’s body. Each housing contains 
sensor/stimulator circuitry for driving an input/output 
transducer, e¢.g., an electrode, to enable it to additionally 
operate as a sensor and/or stimulator. 

Alternatively, the SCU could be implemented as an 
implantable but non-injectable housing which would permit 
it to be physically larger enabling it to accommodate larger, 
higher capacity components, ¢.g., battery, microcontroller, 
etc. As a further alternative, the SCU could be implemented 
in a housing configured for carrying on the patient’s body 
outside of the skin defined envelope, ¢.g., in a wrist band. 

In accordance with the invention, the commands trans- 
mitted by the SCU can be used to remotely configure the 
operation of the other implanted devices and/or to interro- 
gate the status of those devices. lor example, various 
operating parameters, ¢.g., the pulse frequency, pulse width, 
trigger delays, etc., of each implanted device can be con- 
trolled or specified in one or more commands addressably 
transmitted to the device. Similarly, the sensitivity of the 
sensor circuitry and/or the interrogation of a sensed 
parameter, ¢.g., battery status, can be remotely specified by 
the SCU. 

In accordance with a significant feature of the preferred 
embodiment, the SCU and/or each implantable device 
includes a programmable memory for storing a set of default 
parameters. In the event of power loss, SCU failure, or any 
other catastrophic occurrence, all devices default to the safe 
harbor default parameters. ‘The default parameters can be 
programmed differently depending upon the condition being 
treated. In accordance with a further feature, the system 
includes a switch preferably actuatable by an external DC 
magnetic field, for resetting the system to its default param- 
clers. 

In an exemplary use of a system in accordance with the 
present invention, a patient with nerve damage can have a 
damaged nerve “replaced” by an implanted SCU and one or 
more implanted sensors and stimulators, each of which 
contains its own internal power source. In this exemplary 
system, the SCU would monitor a first implanted sensor for 
a signal originating from the patient’s brain and responsively 
transmit command signals to one or more stimulators 
implanted past the point of nerve damage. l'urthermore, the 
SCU could monitor additional sensors to determine varia- 


5 tions in body parameters and, in a closed loop manner, react 


to control the command signals to achieve the desired 
treatment regimen. 

The novel features of the invention are set forth with 
particularity in the appended claims. The invention will be 
best understood from the following description when read in 
conjunction with the accompanying drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a simplified block diagram of the system of the 
present invention comprised of implanted devices, ¢.g., 
microstimulators, microsensors and microtransponders, 
under control of an implanted system control unit (SCU); 
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(57) ABSTRACT 


A paddle-type electrode or electrode array is implantable 
like a percutaneously inserted lead, i.c., without requiring 
major surgery, but once inserted, expands to provide a 
platform for many clectrode configurations. The clectrode 
array is provided on a flexible, foldable, subcarrier or 
substrate. Such subcarricr or substrate is folded, or com- 
pressed. during implantation, thereby facilitating its inser- 
tion using simple, well-known percutaneous implantation 
techniques. Once implanted, such subcarricr or substrate 
expands, thereby placing the electrodes in a desired spaced- 
apart positional relationship, and thus achieving a desired 
clectrode array configuration. A memory clement is used 
within the subcarricr or substrate which causes the electrode 
array to expand or unfold to a desired unfolded or expanded 
state after it has been implanted while in a folded up or 
compressed state. Further, the electrode array includes a 
membrane as an integral part thereof that prevents ingrowth 
of tissue inside the electrode array, thereby facilitating 
repositioning, removal, and/or reinsertion of the electrode 
array, as required. 


8 Claims, 7 Drawing Sheets 
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IMPLANTABLE EXPANDABLE 
MULTICONTACT ELECTRODES 


This application claims the benefit of U.S. Provisional 
Application Scrial No. 60/074, 198, filed Feb. 10, 1998. 


BACKGROUND OF THE INVENTION 


The present invention relates to implantable, expandable, 
multicontact electrodes. In a preferred embodiment, such 
clectrodes comprise deployable, paddle-type, multicontact 
electrodes useful for spinal stimulation. 

There are two major types of electrodes used for spinal 
stimulation: (1) percutancously implanted in-line clectrodes/ 
leads requiring local anesthesia for implant, and (2) paddle- 
shaped clectrodes requiring major surgery for implantation. 

The first type of clectrodes, i.c., the in-line clectrodes, 
comprise thin, rod-type electrodes. Such in-line or rod-type 
clectrodes arc casy and less invasive to implant, typically 
requiring only local anesthesia and the use of a large gauge 
needle. Disadvantageously, such in-line clectrodes are not as 
stable as paddle leads, and are prone to migration. 

The second type of electrodes, i.e., the paddle-shaped 
clectrodes, provide a large-area electrode surface to contact 
the body tissue, much like a miniature ping-pong paddle. 
Advantagcously, such paddle-type electrodes are more 
effective and stable than in-line electrodes. Moreover, such 
paddle-type electrodes provide a platform for multiple elec- 
trodes in many possible configurations to thereby optimize 
clectrode programming and clinical results. In contrast, the 
percutaneous in-line electrodes can only combine electrodes 
in a vertical row. Disadvantagcously, however, the paddle- 
type electrodes require complex major surgery for 
implantation, along with all the attendant risks associated 
with major complex surgery. 

It is thus evident, that there is a need in the art for an 
clectrode which can deliver the maximum advantages of the 
paddle-type electrodes, but without requiring extensive sur- 
gery for implantation. 


SUMMARY OP THE INVENTION 


‘The present invention addresses the above and other 
needs by combining the advantages of both the paddle-type 
electrode and the in-line (rod-type) electrode. That is, the 
present invention provides an implantable electrode or elec- 
trode array that may be implanted like a percutaneously 
inserted lead, i.c., without requiring major surgery, but once 
inserted, expands to provide a platform for many electrode 
configurations. 

In accordance with one important aspect of the invention, 
an electrode array is provided on a flexible, foldable, sub- 
carrier or substrate. Such subcarrier or substrate is folded, or 
compressed. during implantation, thereby facilitating its 
insertion using simple, well-known percutaneous implanta- 
tion techniques. Once implanted, such subcarrier or sub- 
strate expands, thereby placing the electrodes in a desired 
spaced-apart positional relationship, and thus achieving a 
desired electrode array configuration. 

In accordance with another aspect of the invention, the 
substrate or subcarrier of the electrode array includes a 
memory element which causes the electrode array to expand 
or unfold to a desired configuration after the electrode array 
has been implanted while in a folded up or compressed state. 

In accordance with yet another aspect of the invention, the 
electrode array includes a membrane as an integral part 
thereof that prevents ingrowth of tissue inside the electrode 
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array, thereby facilitating repositioning, removal, and/or 
reinsertion of the electrode array, as required. 

In one embodiment, the invention may be characterized as 
a system for implanting an expandable electrode array. Such 
system includes an electrode array and an insertion tool. The 
electrode array comprises (a) a flexible substrate, (b) a 
plurality of parallel columns of spaced-apart electrodes 
integrally formed on a surface of the flexible substrate, and 
(c) means for making electrical contact with each electrode 
in cach of the plurality of parallel columns of electrodes. The 
flexible substrate normally assumes a planar flat shape, but 
is configured so that it may be collapsed or folded so as to 
assume a folded or compressed state. The insertion tool 
comprises a hollow tube or hollow needle wherein the 
electrode array may be placed while in its folded or com- 
pressed state. 

In order to implant the electrode array, the hollow tube or 
needle (with the folded or compressed electrode array 
therein) is injected into the living tissue of the desired 
implant site. The folded electrode array is then expelled 
from the hollow tube and allowed to assume its expanded or 
unfolded state within the tissue. 

It is thus a feature of the present invention to provide a 
foldable, paddle-type electrode which can be implanted 
using a simple, needle-type tool without major surgical 
intervention. 

It is a further feature of the invention to provide a loading 
tool that assists with the folding and inserting of the paddle- 
type clectrode into an insertion tool. 

It is yet another feature of the invention to provide a 
simple method of implanting a foldable, paddle-type elec- 
trode that docs not require major surgical intervention. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The above and other aspects, features and advantages of 
the present invention will be more apparent from the fol- 
lowing, more particular description thereof, presented in 
conjunction with the following drawings wherein: 

FIG. 1 shows a planar view of an implantable, foldable, 
collapsible electrode array made in accordance with one 
embodiment of the invention; 

FIG. 1A is a sectional view of the electrode array of FIG. 
1 taken along the line LA—1A of FIG. 1; 

FIG. 1B is a partial sectional view of the electrode array 
of FIG. 1 taken along the line 1B—1B of FIG. 1; 

FIG, 2 illustrates one manner in which the clectrode array 
of FIG. 1 may be implanted using an insertion stylet; 

FIG. 2A depicts the manner in which the distal tip of the 
clectrode array of FIG. 1 is held by the distal tip of the 
insertion stylet of FIG. 2 during the implantation process; 

FIG. 2B is a side schematic diagram that illustrates the 
manner in which a releasable holding string may be threaded 
through the insertion stylet in order to hold the distal tip of 
the electrode array in a desired position within a groove of 
the insertion stylet during the implantation process; 

FIG. 3 shows a slitted insertion needle into which the 
foldable electrode array of FIG, 1 and the insertion stylet of 
FIG. 2 may be placed; 

FIG. 3A depicts the manner in which the folded electrode 
array and insertion stylet fit within the lumen of the needle 
of FIG. 3, 

VIG. 4 illustrates an alternative embodiment of an 
implantable, foldable electrode array made in accordance 
with the invention; 
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the microstimulator should it become mechanically dis- 
rupted. Such coating also makes the microstimulator safer 
and casicr to handle. The coating may include one or more 
diffusible chemical agents that are released in a controlled 
manner into the surrounding tissue. The chemical agents, 
such as trophic factors, antibiotics, hormones, neurotrans- 
mitters and other pharmaceutical substances, are selected to 
produce desired physiological effects, to aid, support or to 
supplement the effects of the electrical stimulation. Further, 
microstimulators in accordance with the invention provide 
systems that prevent and/or treat various disorders associ- 
ated with prolonged inactivity, confinement or immobiliza- 
tion of one or more muscles. Such disorders include pressure 
ulcers, venous emboli, autonomic dysreflexia, sensorimotor 
spasticity and muscle atrophy. The microstimulator systems 
include external control for controlling the operation of the 
microstimulators. The control include memory for program- 
ming, preferred stimulation patterns for later activation by 
the patient or caregiver. 
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tupted. Such coating also makes the microstimulator safer 
and easier to handle. The coating may include one or more 
diffusible chemical agents that are released in a controlled 
manner into the surrounding tissue. The chemical agents, 
such as trophic factors, antibiotics, hormones, neurotrans- 
mitters and other pharmaccutical substances, are selected to 
produce desired physiological effects, to aid, support or to 
supplement the effects of the electrical stimulation. Further, 
microstimulators in accordance with the invention provide 
systems that prevent and/or treat various disorders associ- 
ated with prolonged inactivity, confinement or immobiliza- 
tion of one or more muscles. Such disorders include pressure 
ulcers, venous emboli, autonomic dysrefiexia, sensorimotor 
spasticity and muscle atrophy. The microstimulator systems 
include external control for controlling the operation of the 
microstimulators. The control includes memory for pro- 
gramming preferred stimulation patterns for later activation 
by the patient or caregiver. 
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(57) ABSTRACT 


An improved stealthy, non-surgical, biocompatable clec- 
tronic tracking device is provided in which a housing is 
placed intraorally. The housing contains microcircuitry. The 
microcircuitry comprises a receiver, a passive mode to 
active mode activator, a signal decoder for determining 
positional fix, a transmitter, an antenna, and a power supply. 
Optionally, an amplifier may be utilized to boost signal 
strength. ‘Ihe power supply energizes the receiver. Upon 
receiving a coded activating signal, the positional fix signal 
decoder is energized, determining a positional fix. The 
transmitter subsequently transmits through the antenna a 
position locating signal to be received by a remote locator. 
In another embodiment of the present invention, the micro- 
circuitry comprises a receiver, a passive mode to active 
mode activator, a transmitter, an antenna and a power 
supply. Optionally, an amplifier may be utilized to boost 
signal strength. The power supply energizes the receiver. 
Upon receiving a coded activating signal, the transmitter is 
energized. The transmitter subsequently transmits through 
the antenna a homing signal to be received by a remote 
locator. 


20 Claims, 4 Drawing Sheets 


US 6,239,705 B1 


1 
INTRA ORAL ELECTRONIC TRACKING 
DEVICE 


FIELD OF THE INVENTION 


The present invention relates generally to an electronic 
tracking and locating system, and more specifically, to an 
improved system whereby a transducer is placed intraorally. 


BACKGROUND OF THE INVENTION 


Numerous electronic devices have been introduced to 
track and locate mobile asscts, such as for example, trucks, 
rail cars, and shipping containers. Hundreds of thousands of 
these assets have been equipped with tracking and locating 
transducers. The most sophisticated systems permit location 
of an asset to within a few feet. 

More recently, systems to track and locate people have 
been developed. These tracking and locating devices are 
useful in managing persons who may be incapable or unable 
lo seek assistance, such as for example, people with Alzhe- 
imer’s disease, prisoners, children, and military personnel. 
Additional systems have been proposed to track pets and 
other animals. 


Transmitters and transceivers utilized in locating and 


tracking humans have been worn as bracelets, sewn into 2 


clothing, placed in backpacks, implanted behind the car of a 
human, and implanted, generally, under the skin. 

One such system utilizes global positioning satellite tech- 
nology to track and locate inanimate objects, animals, and 
humans. In one form, a bracelet containing a recciver is 
worn by a child. Utilizing the known location of three 
orbiting satellites and the time it takes for a signal to travel 
between the transducer and each of the three satellites, a 
three-dimensional position of the transducer is able to be 
calculated. 

In addition to a receiver being worn as a bracelet, systems 
have been used employing a sclf-powered self-maintained 
transceiver, small enough to be implanted under the skin, for 
locating, tracking and recovering persons in distress such as 
for example, kidnap victims, people encountering adverse 
circumstances while in the wilderness, victims of heart 
attacks, and the like. 

Other systems have been used which remain passive until 
remotely activated. For example, one recovery system 
employs a transceiver hidden within a motor vehicle and a 
network of fixed and mobile ground transmitters and receiv- 
ers to facilitate tracking and recovery of stolen vehicles. The 
unit is continuously operated as a receiver until it is remotely 
activated. Once activated, it transmits a radio beacon facili- 
tating tracking and recovery. Ground based fixed and mobile 
receiver units utilizing field strength measurements and 
directional receivers then are able to locate the transmitter. 

Location and recovery systems have also been developed 
using timing and triangulation methods, such as that used by 
the Emergency Position Indicating Radio Beacons (EPIRB). 
Using the global positioning satellite system, once the user 
activates a transmitter, the associated satellite network is 
capable of locating a transmitting EPIRB anywhere on the 
face of the globe. 

Receivers and transceivers worn as jewelry or sewn into 
clothing are casily found and removed, limiting their use- 
fulness for military, intelligence and personal protection 
applications. Receivers and transceivers implantable under 
the skin require an invasive surgical procedure to implant 
these devices, and additional invasive surgical procedures to 
repair or remove the device. In addition, surgically 
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2 
implanted devices are susceptible to infection and may be 
rejected by the body’s autoimmune defense system. For 
these reasons, implanted devices have a low acceptance rate 
among potential users, particularly, children. 

What is needed is a stealthy, non-surgical, biocompatable 
way to attach a transducer to a living organism such as an 
animal or human being which can be utilized for tracking 
and locating a human being or animal. 


SUMMARY OF THE INVENTION 


In accordance with an aspect of the present invention, an 
improved stealthy, non-surgical, biocompatable electronic 
tracking device is provided in which a housing is placed 
intraorally. The housing contains microcircuitry. The micro- 
circuitry comprises a receiver, a passive mode to active 
mode activator, a signal decoder for determining positional 
fix, a transmitter, an antenna, and a power supply. 
Optionally, an amplificr may be utilized to boost signal 
strength. 

The power supply energizes the receiver. The receiver is 
in a passive mode until it is activated, to conserve power. 
Upon receiving a coded activating signal, the positional fix 
signal decoder is energized, determining a positional fix. The 
transmitter subsequently transmits through the antenna a 
position locating signal to be received by a remote locator. 

In another embodiment of the present invention, the 
microcircuitry comprises a receiver, a passive mode to 
active mode activator, a transmilter, an antenna and a power 
supply. Optionally, an amplificr may be utilized to boost 
signal strength. The power supply cnergizes the receiver. 
Upon receiving a coded activating signal, the transmitter is 
energized. The transmitter subsequently transmits through 
the antenna a homing signal to be received by a remote 
locator. 

In still another embodiment of the present invention, the 
power supply is replaced by a power storage device. Power 
is supplied to the storage device by establishing an intraoral 
galvanic reaction utilizing saliva and differing metals placed 
within the oral cavity, or alternatively, by collecting and 
storing RF energy. 

‘The transmitter may be activated by the user or activation 
may be triggered by an external event, such as for example, 
a received coded RF signal or coded electromagnetic signal 
from, for example, a global positioning satellite (“GPS”) 
signal. The tracking device is preferably capable of being 
programmed to remain in a dormant or passive mode until 
receiving an activating signal. 

‘The tracking device can be affixed to the external surface 
of a tooth or teeth through the use of dental adhesives, 
bonding agents and/or ligation, or it may be incorporated 
completely within a dental restoration, endodontically pre- 
pared root canal system, a prosthetic tooth or denture. 

One advantage of the present invention is that placement 
of the tracking device intraorally does not require an inva- 
sive procedure. In this manner, the device may be stealthy, 
yet still maintain non-surgical accessibility for maintenance 
and repair. 

Another advantage of the present invention is the case of 
removal when the device is meant to be utilized only for a 
short period of time. 

Sull another advantage of the present invention is the 
ability to utilize the galvanic potential of the oral cavity to 
power the device, eliminating or reducing the need for a 
separate power supply. 

When an internal power supply is utilized, the intra oral 
location makes for easy accessibility to recharge the power 
supply without removing, the device. 
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(57) ABSTRACT 


A system and method for interfacing a brain with a machine. 
An exemplary embodiment of the present invention employs 
a vascular approach in which one or more nano-electrodes are 
deployed in vasculature having a close geometric relationship 
with proximal innervation. Each nano-electrode is preferably 
deployed in a blood vessel so that its sensing end is at or near 
a nerve passing close to or intersecting the blood vessel. ‘The 
sensing end of each nano-electrode is adapted so as to be 
carried along in the blood stream so as to position the sensing 
end at a desired point within the blood vessel. An array of 
nano-clectrodes of varying lengths can be used to monitor 
multiple nerves or neurons along a blood vessel. 
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1 
BRAIN-MACHINE INTERFACE SYSTEMS 
AND METHODS 


PRIORITY DATA 


This application is a Continuation of U.S. patent applica- 
tion Ser. No. 10/645,328, filed Aug. 21, 2003, which claims 
priority from U.S. Provisional Application Ser. No. 60/405, 
192, filed Aug. 21, 2002, both of which is are incorporated 
herein by reference as if set forth in their entirety. 


FIELD OF THE INVENTION 


The present invention relates to systems and methods for 
providing an interface between a brain and a machine. 


BACKGROUND INFORMATION 


When considering the role of neuroscience in modern soci- 
ety, the issue of a brain-machine interface (¢.g., between a 
human brain and a computer) is one of the central problems to 
be addressed. Indeed, the ability to design and build new 
information analysis and storage systems that are light 
enough to be easily carried, has advanced exponentially in the 
last few years. Ultimately. the brain-machine interface will 
likely become the major stumbling block to robust and rapid 
communication with such systems. 

To date, developments towards a brain-machine interface 
have not been as impressive as the progress in miniaturization 
or computational power expansion. Indeed, the limiting fac- 
tor with most modem devices relates to the human interface. 
For instance, buttons must be large enough to manipulate and 
displays large enough to allow symbol recognition. Clearly, 
establishing a more direct relationship between the brain and 
such devices is desirable and will likely become increasingly 
important. 

With conventional means, brain activity can be recorded 
from the surface of the skull. In the case of electro-encepha- 
lography (EEG), electrodes are placed on the skull and record 
activity occurring on the surface of the brain. In the case of 
magneto-encephalography (MEG), recording probes are also 
placed on the surface, but through triangulation brain activity 
can be mapped in three dimensions. 

Such methods as EEG and MEG, while minimally inva- 
sive, suffer from poor resolution and distortion due to the 
deformation of electromagnetic fields caused by the scalp and 
skull. ‘To overcome these limitations with known technology 
requires the much more invasive option of opening the skull 
and inserting electrodes into the brain mass. Similarly, to 
stimulate the brain as is done therapeutically for some 
patients with Parkinson’s disease or the like, the skull must be 
opened and electrodes inserted. 

As the need fora more direct relationship between the brain 
and machines becomes increasingly important, a revolution is 
taking place in the field of nanotechnology (n-technology). 
Nanotechnology deals with manufactured objects with char- 
acteristic dimensions of less than one micrometer. It is the 
inventors’ belief that the brain-machine bottleneck will ulti- 
mately be resolved through the application of nanotechnol- 
ogy. The use of nanoscale electrode probes coupled with 
nanoscale electronics seems promising in this regard. 

‘To date, the finest electrodes have been pulled from glass. 
‘These microelectrodes have tips less than a micron in diam- 
eter and are filled with a conductive solution. They are typi- 
cally used for intracellular recordings from nerve and muscle 
cells. A limitation is that activity is recorded from only one 
cell at a time. It has been possible, however, to obtain record- 
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ings from over 100 individual cells using multi-electrode 
arrays. Nonetheless, this is un invasive procedure as the elec- 
trodes are lowered into the brain from the surface of the skull. 

In addition to probing large numbers of points in the brain, 
the need also exists for processing the large number of signals 
thus captured and analyzing them in a meaningful way. Meth- 
ods for processing and displaying signals from multiple sites 
within the brain have been developed for multi-electrode 
work with animals and for MEG work with human subjects 

What is required is a robust and non-invasive way to tap, 
address and analyze brain activity that is optimized for future 
brain-machine interaction. 

In addition to serving as a means of interacting with 
machines, a brain-machine interface could also be useful in 
the diagnosis and treatment of many neurological and psy- 
chiatric conditions. 


SUMMARY OF THE INVENTION 


The present invention relates to a brain-machine interface 
which is secure, robust and minimally invasive. In accordance 
with a first aspect of the present invention, a vascular-based 
brain-machine interface is disclosed. 

The fact that the nervous system parenchyma is permeated 
by a rich vascular bed makes this space a very attractive area 
for a brain-machine interface. Gas exchange and nutrient 
delivery to the brain mass occur in the brain across 25,000 
meters of capillaries having diameters of approximately 10 
microns. Moving towards the heart. the vessels increase rap- 
idly in diameter with a final diameter of over 20 millimeters. 

The present invention employs nano-wire technology 
coupled with nanotechnology electronics to record activity 
and/or stimulate the brain or spinal cord through the vascular 
system. The present invention allows the nervous system to be 
addressed by a large number of isolated nano-probes that are 
delivered to the brain via the vascular bed through catheter 
technology used extensively in medicine and particularly in 
interventional neuroradiology. 

In accordance with the present invention, an exemplary 
embodiment of a recording device comprises a set of nano- 
wires (n-wires) tethered to electronics in a catheter such that 
they spread in a “bouquet” arrangement into a particular 
portion of the brain’s vascular system. Such an arrangement 
can support a very large number of probes (e.g., several mil- 
lion). Each n-wire is used to record the electrical activity of a 
single neuron, or small group of neurons, without invading 
the brain parenchyma. An advantage of such an n-electrode 
array is that its small size does not interfere with blood flow, 
gas or nutrient exchange and it does not disrupt brain activity. 

The techniques of the present invention are also applicable 
to the diagnosis and treatment of abnormal brain function. 
Such technology allows constant monitoring and functional 
imaging as well as direct modulation of brain activity. l’or 
instance, an advanced variation of conventional deep brain 
stimulation can be implemented in accordance with the 
present invention. 

With the present invention, intravascular neuronal record- 
ings can be amplified, processed, and used to control com- 
puter interfaces or artificial prostheses. In controlling com- 
putational devices, neuronal activity becomes the user input, 
very much like the manipulation of devices such as keyboards 
and mice is today. Such input signals could also be used to 
control the movement of natural limbs that have been sepa- 
rated from their nerve supply through spinal cord or other 
injury. Thus while direct interface with “intelligent” devices 
can significantly improve the quality of life for normal indi- 
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[57] ABSTRACT 


Ambient audio signals from the customer shopping area 
within a store are sensed and fed to a signal processing 
circuit that produces a control signal which varies with 
variations in the amplitude of the sensed audio signals. 
A control circuit adjusts the amplitude of an auditory 
subliminal anti-shoplifting message to increase with 
increasing amplitudes of sensed audio signals and de- 
crease with decreasing amplitudes of sensed audio sig- 
nals. This amplitude controlled subliminal message may 
be mixed with background music and transmitted to the 
shopping area. To reduce distortion of the subliminal 
message, its amplitude is controlled to increase at a first 
rate slower than the rate of increase of the amplitude of 
ambient audio signals from the area. Also, the amplitude 
of the subliminal message is controlled to decrease at a 
second rate faster than the first rate with decreasing 
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AUDITORY SUBLIMINAL MESSAGE SYSTEM 
AND METHOD 


BACKGROUND OF THE INVENTION 5 


The present invention relates to a system and method 
for providing subliminal auditory signals to an area such 
as a customer shopping area within a store. More partic- 
ularly, the invention relates to such a system and 
method in which the amplitude of the subliminal signal 
is adjusted in response to the amplitude of ambient 
audio signals from the customer shopping area. 

It has been established that auditory subliminal sig- 
nals, that is, those presented below the conscious recog- 
nition level of the listener, can be used to influence the 
listener’s behavior to some degree. Some early research 
into visual and auditory subliminal stimulation effects 
are exemplified in U.S. Pat. Nos. 3,060,795 of Corrigan, 
et al. and 3,278,676 of Becker. 

In addition, Becker is understood to have experi- 20 
mented with the use of auditory subliminal messages to 
deter shoplifting by retail store customers. Although 
applicants have not seen or studied Mr. Becker’s device, 
it is believed to combine an auditory subliminal message 
with background music. However, during non-peak 25 
shopping and other times when the store area is excep- 
tionally quiet, the background music signal component 
in Becker must be much louder than the subliminal 
signal as otherwise the subliminal signal would be at a 
level such that it may be consciously recognized by a 30 
listener. In addition, as a result of this large difference 
between the amplitude of the background music and 
that of the subliminal message signal, the effectiveness 
of the Becker subliminal message is reduced. Also, 
Becker is understood to maintain his combined back- 3 
ground music and subliminal message at a level suffi- 
ciently high enough to enable the music to be heard 
even under noisy store conditions. However, when the 
ambient audio signal level drops, such as during non- 
peak store traffic times, the combined background 40 
music and subliminal signal would remain the same and 
seem overly loud. Thus, Becker is simply not under- 
stood to control the amplitude of a subliminal message 
in response to ambient audio signals from an area. 

Accordingly, there is a need for an auditory sublimi- 45 
nal message system and method which solves these and 
other problems. 


SUMMARY OF THE INVENTION 


The present invention is a method and system for 50 
adjusting the amplitude of an auditory subliminal mes- 
Sage in response to the amplitude of ambient audio sig- 
nals from an area to which the subliminal message is to 
be transmitted. In accordance with one aspect of the 
invention, an audio signal processing circuit means re- 55 
ceives signals representing the amplitude of audio sig- 
nals in the area, such as a retail shopping area of a store. 
This processing circuit means produces a control signal 
for an amplitude adjustment or control circuit means 
which adjusts the amplitude or volume of an auditory 60 
subliminal signal which is to be transmitted to the area. 
The amplitude of the auditory subliminal signal is ad- 
justed to increase with increasing sensed ambient audio 
signals and decrease with decreasing sensed ambient 
audio signals. 6 

As a more specific aspect of the invention, a masking 
signal is generated and fed to the area. This masking 
signal has frequency and amplitude characteristics 
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which cover or render the subliminal signal inpercepti- 
ble to the conscious recognition level of a listener. In 
the preferred embodiment, the amplitude of this mask- 
ing signal is also controlled in response to the sensed 
ambient audio signals so that its amplitude follows the 
amplitude of the adjusted subliminal message signal. 
The masking signal may be combined with the sublimi- 
nal signal to provide a composite signal having an am- 
plitude controlled by the control circuit in response to 
the control signal. 

As a more specific feature of the invention, to reduce 
distortion of the subliminal message signal, the process- 
ing circuit means produces a control signal which 
causes the control circuit means to increase the ampli- 
tude of the auditory subliminal message signal slowly at 
a rate slower than the rate of change of the ambient 
audio signals at times when the ambient audio signals 
are increasing in magnitude. In addition, at times when 
the ambient audio signals are decreasing to minimize the 
possibility of conscious perception of the subliminal 
message signal, the processing circuit means produces a 
control signal which causes the control circuit means to 
decrease the amplitude of the subliminal signal at a fast 
rate. 

It is accordingly one object of the invention to pro- 
vide an improved auditory subliminal message system 
and method. 

Another object of the invention is to provide an audi- 
tory subliminal message having an amplitude which is 
adjusted in response to ambient noise levels within an 
area to which the auditory subliminal message is to be 
transmitted. 

A further object of the invention is to provide a 
method and system which adjusts the amplitude of an 
auditory subliminal message at one rate with increasing 
ambient audio signal levels in the area and at another, 
faster rate with decreasing ambient audio signal levels. 

A still further object of the invention is to provide 
such a method and system in which the amplitude of an 
auditory subliminal signal is adjusted to rise at a rate 
slower than the rate of increases in ambient audio signal 
levels. 

Another object of the invention is to provide an audi- 
tory subliminal message which is continuously main- 
tained below the conscious perception level. 

A further object of the invention is to provide an 
auditory subliminal message which is maintained below 
the conscious perception level of listeners in an area and 
which is adjusted in response to ambient audio signals in 
the area so as to remain close to the level of conscious 
perception. 

Still another object of the invention is to provide an 
auditory masking signal for an auditory subliminal mes- 
sage, the masking signal having an amplitude which is 
adjusted in response to ambient noise levels in an area to 
which the auditory subliminal message is to be transmit- 
ted. 

A more specific object of the invention is to provide 
an auditory subliminal message anti-shoplifting system 
and method. 

These and other objects, features and advantages of 
the invention will become apparent with reference to 
the following drawings and description. 
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[57] ABSTRACT 


A system for generating a subliminal message during 
the display of a normal television program on a televi- 
sion receiver utilizes a personal computer to generate an 
RF carrier modulated with video signals encoding the 
subliminal message. The computer runs under the con- 
trol of an application program which stores the sublimi- 
nal message and also controls the computer to cause it 
to generate timing signals that are provided to a single 
pole double-throw switch. The source of the normal 
television program and the video output of the com- 
puter are connected to the two switch inputs and the 
switch output is connected to the television receiver 
antenna system. The timing signals cause the switch to 
normally display the conventional television program 
and to periodically switch to the computer output to 
generate the subliminal message. The video output of 
the computer includes horizontal and vertical synchro- 
nizing signals which are of substantially the same fre- 
quency as the synchronizing signals incorporated 
within the normal program source but of an arbitrary 
phase. 


22 Claims, 3 Drawing Figures 
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METHOD AND APPARATUS FOR GENERATING 
SUBLIMINAL VISUAL MESSAGES 


This application is a continuation-in-part of applica- 5 
tion Ser. No. 491,612, filed May 4, 1983 abnd. 


FIELD OF THE INVENTION 


This invention relates to a method and apparatus for 
causing the generation of a subliminal message superim- 10 
posed on a supraliminal program being displayed on a 
television receiver. 


BACKGROUND OF THE INVENTION 


A substantial body of scientific evidence exists to 15 
support the proposition that a human subject may be 
influenced by visual messages generated at intensity and 
duration levels sufficiently low that they are not con- 
sciously perceived by the subject. U.S. Pat. Nos. 
3,060,795 and 3,278,676 disclose a variety of systems 20 
adapted to display a supraliminally perceptible visual 
image having a subliminally perceptible message super- 
imposed thereon. These patents disclose motion picture 
and television systems for displaying conventional pro- 
grams along with secondary visual signals that have 25 
such low levels of intensity and/or duration that they 
are not consciously perceptible by a human observer 
but are capable of impressing themselves upon the sub- 
conscious mind of the observer to influence behavior. 

The systems disclosed in these patents as well as the 30 
subsequent subliminal visual message system disclosed 
in U.S. Pat. No. 4,006,291 all involve arrangements 
wherein both the source of the supraliminal program 
signal and subliminal message signal are under control 
of the system’s operator. In the motion picture version 3 
disclosed in U.S. Pat. No. 3,060,795, a pair of separate 
motion picture projectors employ mechanism connect- 
ing them so that they operate in synchronism to gener- 
ate the supraliminal program signal and the superim- 
posed subliminal mesasge. In the television versions 40 
disclosed in the above-noted patents, pairs of television 
cameras are used to generate the two signals and their 
outputs are synchronized to provide a combined signal 
suitable for use directly by a television receiver or for 
radio transmission to remote receivers. 45 

The highly specialized apparatus required for these 
prior art systems has severely limited their application. 

If a subliminal mesasge system could be formed with 
readily available equipment, such as a home television 
receiver, which could use conventionally broadcast 50 
programs as the supraliminal program source, it would 
have great utility for impressing the observer with sub- 
liminal message that might educate the observer or 
direct him or her toward desirable action. 


SUMMARY OF THE INVENTION 


The present invention is accordingly directed toward 
a method and apparatus for superimposing subliminally 
perceptible messages on a conventional television re- 
ceiver which is displaying normal program sources 60 
derived from broadcast or cable TV, a video record or 
the like. The system is intended to be attached to an 
entertainment television receiver without the necessity 
of any mechanical or electrical modification of the tele- 
vision set. It utilizes as its primary components appara- 6: 
tus often available in the home for other purposes. 

Broadly, the present invention provides means for 
generating a video signal encoded with a subliminal 
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message and horizontal and vertical synchronizing sig- 
nals which are of substantially the same frequency as 
those forming part of the supraliminal signal source 
connected to the receiver but have an artibrary phase 
with respect to the supraliminal synchronizing signal. 
The present invention further contemplates a single 
pole double-throw RF switching device having inputs 
from the supraliminal program source and the sublimi- 
nal message source and having an output to the televi- 
sion receiver. The switch is controlled so that it nor- 
mally is connected to the supraliminal program source 
causing the receiver to display that program under 
control of the horizontal and vertical synchronizing 
signals forming part of the program composite signal. 
At regular intervals the switch is controlled to discon- 
nect the program source from the television receiver 
and supply the subliminal signal with its independent 
synchronizing signals. The subliminal signal may be 
applied to the receiver for as little as 500 microseconds, 
but, in the preferred embodiment, it is generated for the 
time required to display one full raster field on the tele- 
vision screen, normally about 1/60th of a second. Dur- 
ing this time, the synchronization generators of the 
television receiver are under the control of the synchro- 
nizing signals forming part of the subliminal program 
source and will switch the phase of the generated raster 
scan to match these new synchronizing signals. The 
subliminal message will, therefore, be generated on the 
TV screen during one raster scan or field. 

In order to assure synchronization of the vertical and 
horizontal synch signals as well as synchronization of 
color signals, AFG and AGC, display of the subliminal 
message is delayed from one to 24 picture fields follow- 
ing switching off from the supraliminal program source. 
During this delay, a completely black or blue field is 
displayed so that the synchronization is not perceived 
by the viewer. The delay is not visually objectionable 
and does not negatively affect the device as a subliminal 
generator. 

In the preferred embodiment of the present invention 
a subliminal video signal is generated by a general pur- 
pose computer, preferably of the “home” or “personal” 
type, running an application program which causes 
repeated generation of the subliminal video message, 
once for each raster field, at the video output of the 
computer. The application program also causes the 
generation of two-level switching signals for the an- 
tenna switch and also synchronizes display of the sub- 
liminal program material with vertical retrace signals so 
that the program material or “message” is displayed at 
a predetermined position in each picture field. In one 
embodiment of the invention, which will subsequently 
be disclosed in detail, the application program for the 
computer takes the form of a module, including a read- 
only memory (ROM), adapted to be connected to the 
computer. The module may also contain a bistable 
switching device (flip-flop) for generating the timing 
signals. Alternatively, the application program may 
make use of a flip-flop and an output port available on 
the computer to generate the timing signals. The appli- 
cation program stored in the ROM causes the computer 
to generate logic level signals which are applied to the 
flip-flop and cause it to provide a higher power output 
switching signal. This switching signal is coupled to the 
RF switch, along with the subliminal RF signal, and 
controls its operation. 

In an alternative embodiment of the invention, the 
subliminal message is not encoded in the application 
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(57) ABSTRACT 


An apparatus and method for introducing messages to 
the subconscious mind is disclosed, which includes a 
panel positioned adjacent a television screen, with the 
panel having non-distractive messages imprinted 
thereon, such that as the subject consciously focuses his 
attention on the video screen, his subconscious mind 
records the message from the panel that is within his 
peripheral vision. 


17 Claims, 10 Drawing Figures 
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VIDEO SUBCONSCIOUS DISPLAY 
ATTACHMENT 


BACKGROUND OF THE INVENTION 


The present invention relates to self-improvements, 
methods and apparatus, and pertains particularly to 
methods and apparatus for the introduction of messages 
to the subconscious mind. 

It is known to introduce subliminal messages to the 
subconscious mind by way of video recordings wherein 
the subliminal message is presented below the conscious 
level of the observer. Tehcniques of subliminal applica- 
tion of messages employ electronic devices which flash 
messages onto a video or projection screen that are 
below the conscious level of the observer during the 
conscious viewing of a movie or the like. These mes- 
sages, however, are typically employed for the sale of 
and marketing of goods. Moreover, they are not typi- 
cally within the control of the observer. 

These prior art approaches to the introduction of 
subliminal messages to the subconscious mind require 
the use of complicated and expensive equipment. Such 
equipment and techniques are not readily available to 
the ordinary consumer. Moreover, such message de- 
vices are not available which enable the consumer to 
contro] the message introduced or received. 

It is, therefore, desirable that a simple and inexpen- 
sive means for the introduction of desirable messages to 
the subconscious mind be available. 


SUMMARY AND OBJECTS OF THE 
INVENTION 


It is the primary object of the present invention to 
provide a simple and inexpensive method and apparatus 
for the introduction of selected messages to the subcon- 
scious mind. 

In accordance with the primary aspect of the present 
invention, apparatus for the introduction of messages to 
the subconscious mind includes one or more panels on 
which are disposed a non-distractive expression of a 
selected message to be positioned adjacent to a video 
screen or the like for being within the periphreal vision 
of the observer. 

Another aspect of the invention comprises panels of 
planar surfaces having non-distractive messages thereon 
for positioning adjacent to objects of primary focused 
interest such as a video or television screen. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The above and other objects and advantages of the 
present invention will become apparent from the fol- 
lowing description when read in conjunction with the 
drawings wherein: 

FIG. 1 is a perspective view of a preferred embodi- 
ment of the invention; 

FIG. 2 is a top plan view of the embodiment of FIG. 
at 

FIG, 3 is a front elevation view of an exemplary 
embodiment of the message panel; 

FIG. 4 is a detailed side elevation view in section 
showing details of the construction of the preferred 
panel; 

FIG. 5 is front elevation view illustrating an embodi- 
ment obscuring means of the panel; 

FIG. 6 is a view like FIG. 5 of an alternate embodi- 
ment; 


5 


w 


20 


30 


35 


40 


45 


50 


5 


an 


60 


FIG. 7 is a front elevation view of a still further em- 
bodiment; 

FIG. 8 is a front elevation view of an alternate ar- 
rangement of the message of the system; 

FIG. 9 is a view like FIG. 8 showing an alternate 
embodiment of the invention; and, 

FIG. 10 is a top plan view of the embodiment of FIG. 
SA 


DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 


Referring to the drawings, particularly FIGS. 1 and 
2, there is illustrated an embodiment of an apparatus or 
system for carrying out the present invention. In accor- 
dance with the invention, means are provided for intro- 
ducing a message to the subconscious mind. This means 
provides a nondistracting form of the message, which is 
introduced to the subconscious mind while the con- 
scious mind is focused on some normal activity, such as 
viewing a video screen or the like. 

In the illustrated embodiment, a system, designated 
generally by the numeral 10, comprises a video system, 
such as a standard television set or the like 12 having a 
screen 14 on which the normal video image is pro- 
jected. The invention contemplates means, such as one 
or more panels or the like 16 and 18 which are disposed 
within the peripheral vision of one who is concentrating 
his vision on a point or area of interest, such as watching 
the video screen 14. In the illustrated embodiment, 
these panels are positioned to either side of the screen, 
and preferably within the basic plane of the screen, as 
can be seen in FIG. 2. This positioning adjacent the * 
screen is believed to be the best position to achieve the 
maximum benefit of the peripheral vision and the other 
aspects of the invention. The positioning can be just 
slightly to the side of the screen, and the images on the 
panel are preferably of a nondistracting form, such that 
the observer is not distracted from his attention to the 
video screen. 

It has been found that an angle off the center of focus 
of perhaps between two and five degrees and possibly 
up to thirty degrees can still be within the peripheral 
vision of the observer, yet be sufficiently out of the 
primary focus of attention such that the message 
thereon is not distracting to the observer. 

Messages on the panel are preferably in a form that 
can be seen by conscious observation but are not so 
obvious as to be distracting from the primary focus of 
attention. The message then imposes its primary influ- 
ence on the subconscious mind, thereby introducing the 
message into the subconscious mind during other nor- 
mal activities of the observer. 

The subconscious mind is known to take in informa- 
tion on a subconscious level without interfering with 
the conscious attention of the observer. In this manner, 
a system in accordance with the invention permits the 
individual to control the information that is submitted 
to his subconscious mind. He may selectively program 
his subconscious mind in the desired fashion to achieve 
various self-improvement objectives. 

By way of example, a panel for mounting adjacent the 
screen of a television set may take the form, such as 
basically illustrated in FIGS. 3 and 4, with a support 
panel or structure 20 being attached by suitable bracket 
means or thelike to the television chassis, and having 
transparent cover 22 forming an envelope or pocket 
within which is inserted a message panel 24. The sup- 
port panel 20 is preferably light in weight and substan- 
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(57] ABSTRACT 


A transparent sheet is disclosed having a message 
thereon. The sheet has a first side adapted to be attached 
facing a plate which is normally viewed by a viewer and 
a second side facing the viewer. The message is ar- 
ranged to be readably intelligible from the second side 
but is not liminally visible to the viewer when viewed 
from a normal viewing distance from the second side 
under normal viewing conditions. The message has a 
subliminal effect upon the viewer when viewed from 
the normal viewing distance from the second side under 
normal viewing conditions. A viewer can electively 
subject: him or herself to subliminal messages while 
viewing television at leisure. 
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[S87] ABSTRACT 


An auditory subliminal programming system includes a 
subliminal message encoder that generates fixed fre- 
quency security tones and combines them with a sub- 
liminal message signal to produce an encoded sublimi- 
nal message signal which is recorded on audio tape or 
the like. A corresponding subliminal decoder/mixer is 
connected as part of a user’s conventional stereo system 
and receives as inputs an audio program selected by the 
user and the encoded subliminal message. The deco- 
der/mixer filters the security tones, if present, from the 
subliminal message and combines the message signals 
with selected low frequency signals associated with 
enhanced relaxation and concentration to produce a 
composite auditory subliminal signal. The decoder/- 
mixer combines the composite subliminal signal with 
the selected audio program signals to form composite 
signals only if it detects the presence of the security 
tones in the subliminal message signal. The decoder/- 
mixer outputs the composite signal to the audio inputs 
of a conventional audio amplifier where it is amplified 
and broadcast by conventional audio speakers. 
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[57] ABSTRACT 


A non-audible speech generation apparatus and method 
for producing non-audible speech signals which in- 
cludes an ultrasonic transducer or vibrator for project- 
ing a series of glottal shaped ultrasonic pulses to the 
vocal track of a speaker. The glottal pulses, in the ap- 
proximate frequency spectrum extending from fifteen 
kilohertz to one hundred five kilohertz, contain har- 
monics of approximately 30 times the frequency of the 
acoustical harmonics generated by the vocal cords, but 
which may nevertheless be amplitude modulated to 
produce non-audible speech by the speaker's silently 
mouthing of words. The ultrasonic speech is then re- 
ceived by an ultrasonic detector disposed outside of the 
speaker's mouth and electrically communicated to a 
translation device which down converts the ultrasonic 
signals to corresponding signals in the audible fre- 
quency range and synthesizes the signals into artificial 
speech. 
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[57] ABSTRACT 


In an apparatus for generating sound, there are pro- 
vided a plurality of channels for generating sounds. 
Each of the channels includes a memory for storing 
waveform data, and at least one of the channels includes 
a noise generator so that various kinds of sounds includ- 
ing rhythm sound-effects sound, effects sound-vibrato 
etc. are generated. There is further provided a control- 
ler by which voice sound signal is passed through the 
channels so that artificial sound, voice sound etc. are 
generated. There is still further provided a circuit for 
adjusting an amplitude level of a whole sound which is 
obtained by mixing output sounds of the channels so 
that far and near sound is produced. Further, each of 
the channels includes left and right attenuators which 
divide a channel sound into left and right channel 
sounds. Still further, the apparatus comprises a low 
frequency oscillator for controlling a depth of fre- 
quency modulation, and a controller for writing sam- 
pling data of a predetermined waveform into serial 
addresses of a memory. 
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57] ABSTRACT 


A method and apparatus to produce more effective 
visual subliminal communications. Graphic and/or text 
images, presented for durations of less than a video 
frame, at organized rhythmic intervals, the rhythmic 
intervals intended to affect user receptivity, moods or 
behavior. Subliminal graphic images having translucent 
visual values locally dependent on background values 
in order to maintain desired levels of visual contrast. 
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(57) ABSTRACT 


A portable and hand-held device for making humanly 
audible sounds responsive to the detecting of ultrasonic 
sounds. The device includes a hand-held housing and cir- 
cuitry that is contained in the housing. The circuitry includes 
a microphone that receives the ultrasonic sound, a first low 
voltage audio power amplifier that strengthens the signal 
from the microphone, a second low voltage audio power 
amplifier that further strengthens the signal from the first 
low voltage audio power amplifier, a 7-stage ripple carry 
binary counter that lowers the frequency of the signal from 
the second low voltage audio power amplifier so as to be 
humanly audible, a third low voltage audio power amplifier 
that strengthens the signal from the 7-stage ripple carry 
binary counter, and a speaker that generates a humanly 
audible sound from the third low voltage audio power 
amplifier. 
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1 
THERAPEUTIC SUBLIMINAL IMAGING SYSTEM 


BACKGROUND OF THE INVENTION 


This is a Continuation-In-Part of U.S. patent applica- 
tion Ser. No. 07/260,738 filed Oct. 21, 1988, which is 
incorporated herein by reference now abandoned. 

The present invention relates to systems for generat- 
ing subliminal messages synchronously added to se- 
lected supraliminal messages where the combined 
image is displayed for the purpose of therapeutically 
influencing behavior. 

The behavior of individuals may be influenced by 
visual messages generated at intensity or duration levels 
sufficiently low that they are not consciously perceived. 
A variety of systems have been developed to display a 
supraliminally perceptible visual image having a sublim- 
inally perceptible message presented in conjunction 
therewith. These systems typically use motion picture 
or television systems for displaying conventional pro- 
grams along with a therapeutic message that is not con- 
sciously perceptible by a human observer but is capable 
of influencing the subconscious mind of the observer in 
such a way as to influence behavior. 

The systems typically involve arrangements wherein 
both the source of the supraliminal video signal and 
subliminal video signal are under the control of the 
system's operator. In a motion picture version, a pair of 
separate motion picture projectors employ a mechanism 
connecting them so that they operate in synchrony to 
generate the supraliminal program signal along with the 
superimposed subliminal message. Alternatively, pairs 
of television cameras have been used to separately gen- 
erate two signals which are synchronized to provide a 
combined signal suitable for use with a television re- 
ceiver. 

The apparatus required for most existing systems has 
severely limited their application. However, some sub- 
liminal message systems have utilized readily available 
equipment and conventionally broadcast programs for 
the supraliminal program source and simply switch to a 
subliminal signal at short intervals to impress the ob- 
server with a subliminal message that might direct the 
observer to undertake desirable action. 


SUMMARY OF THE INVENTION 


The invention relates to portable systems for imple- 
menting behavior modification therapy wherein a sub- 
liminal message is added to a preexisting supraliminal 
message and the combined image is displayed on a 
video screen. 

A television receiver or video recorder can be used to 
provide the supraliminal message. The desired sublimi- 
nal message or image is provided by a preprogrammed 
chip that is inserted by the user into a compact video 
processing circuit that combines the two signals for 
viewing. 

The video processing system of a preferred embodi- 
ment of the invention synchronizes the video signal 
containing the supraliminal message with a signal con- 
taining the desired subliminal message. The system then 
either lightens or darkens portions of the supraliminal 
message, in a manner that is not consciously perceptible 
to the viewer, to present the subliminal message. Thus 
an optical characteristic of a portion of the supraliminal 
message is altered slightly to incorporate the subliminal 
message. 
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This embodiment utilizes an analog oscillator in con- 
junction with a digital circuit to synchronize the sublim- 
inal message signal with the existing video signal. A 
video synchronization detector circuit receives the su- 
praliminal video signal and generates digital outputs 
that mark the beginning of each vertical and horizontal 
line within the two dimensional image. These vertical 
and horizontal synchronization signals are used to in- 
struct a microprocessor, which accesses a digital mem- 
ory in which the subliminal message has been stored, to 
deliver the contents of each line of the subliminal mes- 
sage for addition to the appropriate line of the supralim- 
inal image. An analog oscillator is used rather than a 
crystal clock because it can be stopped by a composite 
synchronization pulse and re-started, thereby starting 
each line at exactly the same time interval following the 
synchronization pulse. This results in improved stability 
of the subliminal message relative to the supraliminal 
message during one scan of the screen and between 
successive scans, 

A monostable (“one shot”) multivibrator is gated by 
the microprocessor to produce pulses so that only se- 
lected portions of each supraliminal image are altered to 
incorporate the subliminal message. The oscillator is 
controlled directly by the one-shot’s output and is 
stopped only for the duration of the one-shot pulse. 

A counter is used to control delivery of the subliminal 
message for each screen line. The counter does not 
depend on the stopping of the oscillator to control 
counting. Rather, the counter disables itself after count- 
ing the pixels on each line of the subliminal image and 
allows the oscillator to run. The one-shot is used to both 
stop the oscillator and zero the counter. This video 
mixer thus uses a simple control circuit to provide 
placement of the subliminal message anywhere on the 
supraliminal image. The system avoids the use of noisy 
analog differentiation circuits to provide pulse signals 
which control circuit operation. 

The above, and other features of the invention, in- 
cluding various novel details of construction and com- 
bination of parts, will now be more particularly de- 
scribed with reference to the accompanying drawings 
and pointed out in the claims. It will be understood that 
the particular therapeutic subliminal imaging system 
embodying the invention is shown by way of illustra- 
tion only and not as a limitation of the invention. The 
principle features of this invention may be employed in 
various embodiments without departing from the scope 
of the invention. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a schematic diagram of the processing cir- 
cuit for a preferred embodiment of the invention. 

FIG. 2 is a process flow diagram illustrating a method 
of subliminal therapy embodying the invention. 


DETAILED DESCRIPTION 


A preferred embodiment of the invention is a device 
for implementing behavior modification therapy in ei- 
ther a clinical or home setting. The types of behavior 
being treated include, but are not limited to, self- 
destructive habits and addictions such as over-eating, 
smoking, alcohol and drug dependencies. The system 
can also be employed for the presentation of perfor- 
mance enhancing, or stress reducing messages useful in 
a wide variety of applications. 

The method employed involves the presentation of a 
subliminal message imposed on an existing television 
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SYSTEM FOR IMPLEMENTING THE 
SYNCHRONIZED SUPERIMPOSITION OF 
SUBLIMINAL SIGNALS 


This invention generally relates to a system for pro- 
cessing a subliminal message signa]. More particularly, 
this invention relates to a process and apparatus for 
superimposing a subliminal signal onto a continuous 
composite source signal at controlled intervals. 

The human cognitive process is often broken down 
into discrete levels of perception. These range from 
conscious recognition of outside events down through 
varying degrees of semi- or unconscious levels of recog- 
nition. The factors that contribute to the level of event 
recognition or perception are numerous and include the 
duration of the event and the degree of autonomous 
processing normally associated with the event. For 
example, many activities reach such a level of instinc- 
tive behavior that conscious thought is no longer in- 
volved in the individual's reaction to the event; in ap- 
pearance the reaction process becomes automated. In 
fact, the individual's reaction to the event is often rele- 
gated to subconscious control, as the individual is not 
consciously aware of his reaction to the event. In this 
context “event” is used to describe external stimuli to an 
individual, as perceived by the individual's senses, ¢.g., 
sight, hearing, touch, etc. 

Subliminal perception involves the recognition by the 
individual of an event on an unconscious or semi-con- 
scious level, i.e., the individual is conscious, but the 
level of sensory perception of the event is so low as to 
only register on the individual's subconscious memory. 
An example of a subliminal event would be a short 
duration image of a soft drink presented during an en- 
grossing visual presentation, such as a movie. Since the 
image of the soft drink is provided for a fraction of a 
second, the viewer does not consciously perceive the 
image and continues to focus on the movie. But, the 
split-second soft drink image is perceived “subcon- 
sciously™ and initiates a thirst drive in the individual. It 
is this potential commercial exploitation of subliminal 
perception that has evoked significant regulation on its 
use. 
The use of subliminal perception has extended into 
the medical field and is applied for beneficial behavioral 
modification. For example, instead of an image of a soft 
drink, the subliminal message may include anti-smok- 
ing, or anti-eating symbols or statements. In the case of 
treating anorexia nervosa, the subliminal symbols will 
contain enticing visions of food in an attempt to stimu- 
late a subconscious hunger drive. These symbols, re- 
ceived on the subconscious level, will contribute to 
behavior modification in accordance with an overall 
treatment. Furthermore, the subliminal message can be 
applied as an image, a low volume audio, or a combina- 
tion of both image and audio. Low volume audio, as 
with the short duration image, is perceived on a lower 
order of memory and, therefore, not consciously recog- 
nized by the recipient. 

Television/video systems are ideally suited for sub- 
liminal message conduits. In practice the problems in- 
volved in adapting the standard video/TV system for 
medical application of subliminal perception are numer- 
ous. To preclude improper use of the subliminal pro- 
cess, the insertion of the subliminal message must be a 
decentralized operation, i.e., it cannot be part of a cen- 
tral broadcast signal sent to many users. Moreover, the 
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individual must have contro] of the message for proper 
application. Inserting the subliminal message locally, as 
a separate signal to the receiver, has remained trouble- 
some, as the insertion process itself often distorts the 
source signal. For example, in U.S. Pat. No. 4,616,261, 
a personal computer is used to turn off the source (i.e., 
broadcast) signal, insert a subliminal image and then 
reconnect the source signal. This interference with the 
source signal will invariably distort the resulting video 
image in a manner cognizable by the viewer. 

It is, therefore, an object of the present invention to 
provide a subliminal message in the form of a short 
duration image, as applied during the normal use of a 
conventional video system. 

It is another object of the present invention to pro- 
vide a simplified apparatus adaptable to a home video 
system for superimposing a subliminal message locally 
controlled by the user. 

Yet another object of the present invention is to pro- 
vide an integrated system for superimposing a sublimi- 
nal image at controlled intervals and a subliminal audio 
signal at controlled volume onto a source signal. 

Still another object of the present invention is to 
provide a system for superimposing a short duration 
synchronized subliminal image onto a source video 
signal without distorting the source signal. 

The above and other objects are realized in an appa- 
ratus and system for superimposing a subliminal mes- 
sage onto a source signal. The source signal is taken 
from a suitable discrete device, i.e., television receiver, 
video cassette recorder, laser disk, etc., in the form of 
separate audio and video signals. The video signal is 
processed for horizontal and vertical synchronization 
information. A controller recalls a video subliminal 
message from integrated memory and superimposes this 
message as a video signal, fully synchronized, onto the 
existing video source signal. In addition, the controller 
optionally feeds a low volume audio message into the 
source audio signal, wherein the volume level is regu- 
lated at some fractional value of the source audio. 

The foregoing features of the present invention may 
be more fully understood from the following detailed 
discussion of a specific illustrative embodiment thereof, 
presented hereinbelow in conjunction with the accom- 
panying drawing, in which: 

FIG. 1 is a block diagram of the various subsystems 
of the present invention; 

FIG. 2 is a schematic diagram of the video processing 
subsystem of the present invention; and 

FIG. 3 is a schematic diagram of the audio processing 
subsystem of the present invention. 

Referring to FIG. 1, the various components of the 
operative subliminal system are presented. Signal 
Source 10 represents a source of composite audio/video 
signal and can be selected from a number of possible 
devices, including video tape recorders, laser disk play- 
ers, television receivers, and personal computers. The 
output signal from Signal Source 10, is a divisible audi- 
o/video transmission, carrying the source image and 
sound information. The video portion of this source 
signal is transmitted to the video processor, 100, while 
the audio portion is transmitted to the audio processor, 
300. Video and audio processors, are shown in more 
detail in FIGS. 2 and 3, respectively. 

Referring now to FIG. 2, the video signal is transmit- 
ted to buffer amplifier 110, split into parallel paths, and 
directed to the video mixer 170 and sync separator 120. 
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[57] ABSTRACT 


Data to be displayed is combined with a composite 
video signal. The data is stored in a memory in digital 
form. Each byte of the data is read out in sequential 
fashion to determine: the recurrence display rate of the 
data according to the frame sync pulses of the video 
signal; the location of the data within the video image 
according to the line sync pulses of the video signal; and 
the location of the data display within the video image 
according to the position information. Synchronization 
of the data with the video image is derived from the 
sync pulses of the composite video signal. A similar 
technique is employed to combine sound data with an 
audio signal. Data to be displayed may be presented as 
a subliminal message or may persist for a given time 
interval. The data may be derived from a variety of 
sources including a prerecorded or live video signal. 
The message may be a reminder message displayed 
upon a television screen to remind the viewer of an 
appointment. The data may be stored in a variety of 
different memory devices capable of high speed data 
retrieval. The data may be generated locally on-line or 
off-line and transferred to memory which stores the 
data necessary to create the message. 


109 Claims, 18 Drawing Sheets 


5,134,484 


1 


SUPERIMPOSING METHOD AND APPARATUS 
USEFUL FOR SUBLIMINAL MESSAGES 


FIELD OF THE INVENTION 5 


The present invention relates to apparatus for com- 
bining video signals with additional information, and 
more particularly to a novel method and apparatus for 
superimposing messages, graphic information and the 
like to video signals and/or audio signals and which is 
uniquely adapted to provide both static and dynamic 
information for either normal or subliminal presenta- 
tion. 


BACKGROUND OF THE INVENTION 15 


A variety of different applications exist wherein it is 
desirable to combine information signals. For example, 
one typical application is the provision of subliminal 
messages. In order to present a subliminal message upon 
a television screen, it is necessary to provide apparatus 20 
for producing the data in the form of signals which are 
capable of being processed by a standard television 
receiver and to synchronize the signals with the R.F. 
signals being broadcast to the television receiver such 
as, for example, a transmission from a local or network 25 
television station to a television in a viewer's residence. 

The transmitted video signal is typically comprised of 
synchronizing signals, namely, frame and line synchro- 
nizing signals also referred to as vertical and horizontal 
sync signals, respectively. The sync signals are com- 30 
bined with the image information to form a composite 
video signal which is transmitted to a television receiver 
by way of a carrier frequency signal which is modulated 
by the composite video signal. 

The modulated carrier is processed at the television 35 
receiver to remove the composite video signal from the 
carrier frequency signal whereupon the video display is 
generated in accordance with the information signals 
and the corresponding synchronizing signals. 

Heretofore, conventional techniques for displaying 40 
information such as messages, graphic and pictorial 
images and the like, utilize synchronizing signals which 
are generated specifically for the data to be superim- 
posed, which signals are generated totally indepen- 
dently of the synchronizing signals forming part of the 45 
composite video signal. , 

One such conventional prior art technique is de- 
scribed in U.S. Pat. No. 4,616,261 in which switching 
means is provided for alternately switching between the 
composite video signal and the information to be com- 50 
bined therewith. This system has the disadvantages of 
cutting out the composite video signal during the time 
that the message, such as a subliminal message, is being 
introduced, and further requires separate, independent 
sync signals for the subliminal message, which switch- 55 
ing system is thus incapable of precisely synchronizing 
the subliminal message with the video image as regards 
its rate of occurrence and precise location upon the 
screen. 


-BRIEF DESCRIPTION OF THE INVENTION 


The present invention is characterized by comprising 
a system in which the synchronizing signals for the 
overlay message are derived from the composite video 
signal, thus assuring perfect synchronism of the overlay 65 
message with the video image and further assuring the 
precise location of the overlay message according to the 
desires of the particular application. An overlay mes- 
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2 
sage (or messages) may be a subliminal or a persistent 
image or combinations thereof. 

The present invention is characterized by comprising 
an electronic solid state system in which a memory 
source which may, for example, be a READ ONLY 
MEMORY (ROM) contains information relating to the 
refresh rate, the line position and the location on each 
line at which the message is to be displayed, as well as 
information representing the message. 

The present invention is characterized by comprising 
a method and apparatus for extracting a composite 
video signal from a modulated carrier, extracting the 
frame and line signals from the composite video signal, 
examining a memory device in which data representing 
the frame count, line count and placement information 
are stored in a predetermined arrangement within the 
memory whereby a frame count is utilized to initiate the 
regeneration of message signals and to determine the 
refresh rate therefor, a line count is utilized to determine 
the line or lines which are to receive information and 
the position information is utilized to determine the 
location of the display data on each line of the video 
image, as well as the arrangement of the data or message 
on each line. The line (i.e., line sync pulse) count is 
extracted from memory and compared with the count 
of accumulated line sync pulses derived from the com- 
posite video signal. When the number of line sync 
pulses accumulated compares with (i.e. is equal to) the 
line count extracted from the memory, the line position 
count is then extracted from memory and the pulses 
generated by a timing pulse generator are counted and 
the count of the line position is compared with the 
timing pulses accumulated from the timing pulse gener- 
ator. When these two counts compare, the data in the 
next memory location is extracted, which data repre- 
sents the display information, and may be in the form of 
the presence or absence of a dot or the presence or 
absence of a dot of a predetermined brightness. For 
each location along the line which is to contain a dot, a 
dot production signal is combined with the composite 
video signal to produce a composite video plus message 
signal which is then preferably modulated with the 
channel 3 or channel 4 carrier, for example, for cou- 
pling to the television receiver for presentation of the 
video image and overlay message information upon the 
television screen, which may be a subliminal and/or a 
persistent message. 

Each line making up the television display, which 
may, for example, be a 525 line screen, is divided into a 
precise number of data (i.e. dot) positions according to 
a precision timing pulse generator. The timing pulse 
generator generates pulses at a rate to precisely create 
the number of data positions per line, and which is the 
same for each line. The accuracy of the timing pulse 
generator is enhanced by automatically restarting the 
timing pulse generator each time a line sync signal is 
produced to assure initiation of the first timing pulse 
with a line sync signal and further to assure that the 
precise number of pulses are produced for each line 
making up the video display. Thus, the data on each line 
is precisely located relative to the left-hand edge of the 
display screen, for example. 

The information to be displayed per line may necessi- 
tate a storage capacity of one or a plurality of binary 
bytes. The bytes are sequentially withdrawn from the 
memory, which is preferably a READ ONLY MEM- 
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[57] ABSTRACT 


Audio subliminal recordings are made in which in addi- 
tion to using a primary carrier, such as music, two audio 
channels are used to deliver subliminal messages to the 
brain. On one channel, accessing the left brain hemi- 
sphere, the message delivered is meaningfully spoken, 
forward-masked, permissive affirmations delivered in a 
round-robin manner by a male voice, a female voice and 
a child's voice. On the other channel, accessing the 
right brain, directive messages, in the same voices, are 
recorded in backward-masked (or meta-contrast). The 
three voices are recording in round-robin fashion with 
full echo reverberation. The audio tracks are mixed 
using a special processor which converts sound fre- 
quencies to electrical impulses and tracks the subliminal 
message to synchronize the subliminal message in stereo 
with the primary carrier. The processor maintains con- 
stant gain differential between the primary carrier and 
the subliminal verbiage and, with the subliminal ver- 
biage being recorded with round-robin, full echo rever- 
beration, ensures that none of a message is lost. The 
primary carrier should be continuous music without 
breaks or great differences in movements. 
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trols the display scene and the targets, whether station- 
ary or moving, and processes data of a point of aim 
sensor apparatus associated with a weapon operated by 
a trainee. The sensor apparatus is sensitive to non-visi- 
ble or subliminal modulated areas having a controlled 
contrast of brightness between the target scene and the 
targets. The sensor apparatus locates a specific sublimi- 
nal modulated area and the computer determines the 
location of a target image on the display scene with 
respect to the sensor apparatus. 
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changes to an audio signal so that the changes are sub- 
liminal. The changes can involve tempo and volume, 
for example, and can take the form of a gentle gradient 
having ever increasing/decreasing ramp-like changes 
over a sufficient duration, or a more complex program 
involving several gentle gradients. In the preferred 
embodiment, an enhanced audio play-back device such 
as a portable audio cassette recorder can be pro- 
grammed to subliminally alter the characteristics of a 
standard pre-recorded tape containing music, for exam- 
ple. As a motivational tool during walking, jogging or 
other repetitive exercise, the tempo is gradually in- 
creased over a period of time to encourage a corre- 
sponding gradual (and subliminal) increase in physical 
exertion by a user whose rate of movement is propor- 
tional to the tempo of the music. The tempo can be 
either manually changed in conjunction with a sublimi- 
nal program, or by itself in an override mode, or by 
itself in a version of the present-inventive audio play- 
back device which allows only manual tempo alterna- 
tion. In an alternate embodiment, a special pre-recorded 
tape contains subliminal changes in tempo, for example, 
for play-back on a standard audio cassette recorder 
(which operates at one speed, only) to cause the same 
effect as the preferred embodiment. 
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[57] ABSTRACT 


A method and apparatus for presenting subliminal vi- 
sual and/or audio messages which allows user verifica- 
tion of message content and presence, as well as proper 
adjustment of message obviousness while accounting 
for ambient conditions and user sensitivities is disclosed. 
This method and apparatus also presents synchronized 
reinforced sensory input of subliminal messages. This is 
performed by simultaneously Overlaying images re- 
ceived from a VCR over a plurality of television sig- 
nals. This apparatus directs overlay images over RF 
television signals having both audio and video compo- 
nents. 
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[57] ABSTRACT 


A subliminal recording includes both subliminal mes- 
sage and mask signals applied to both tracks of a two 
track recording medium. The subliminal message sig- 
nals are identical in content, and are recorded in an 
out-of-phase relationship. The mask signals are re- 
corded in phase. The resulting recording may be uti- 
lized in the conventional manner for subliminal record- 
ings. By combining the composite signals in an inverted 
relationship, the mask signals cancel while the sublimi- 
nal message signals are additive, thus allowing the pres- 
ence of the subliminal message signal to be confirmed 
on the recording. 
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[57] ABSTRACT 


A personal subliminal messaging system includes a wide 
range linear subliminal modulator (43), a digital audio 
recording or play device (46), a microphone (51) to pick 
up the sound at the ear, and an earpiece (50) to deliver 
the subliminal message. The sound level at the user’s ear 
is detected and measured. After risetime and decay 
conditioning of the varying dc control signal, the wide 
range linear modulator (43) uses this signal to control 
the level of the message to the earpiece (50). The user 
adjusts the system for a liminal of a subliminal level. 
The psychoacoustic phenomena of Post Masking is used 
to increase the integrity of the message in subliminal 
messaging systems. 
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[57] ABSTRACT 


A combined subliminal and supraliminal message gener- 
ator for use with a television receiver permits complete 


VIDEO 


control of subliminal messages and their manner of 
presentation. A video synchronization detector enables 
a video display generator to generate a video message 
signal corresponding to a received alphanumeric text 
message in synchronism with a received television sig- 
nal. A video mixer selects either the received video 
signal or the video message signal for output. The mes- 
sages produced by the video message generator are user 
selectable via a keyboard input. A message memory 
stores a plurality of alphanumeric text messages speci- 
fied by user commands for use as subliminal messages. 
This message memory preferably includes a read only 
memory storing predetermined sets of alphanumeric 
text messages directed to differing topics. The sets of 
predetermined alphanumeric text messages preferably 
include several positive affirmations directed to the left 
brain and an equal number of positive affirmations di- 
rected to the right brain that are alternately presented 
subliminally. The left brain messages are presented in a 
linear text mode, while the right brain messages are 
presented in a three dimensional perspective mode. The 
user can control the length and spacing of the sublimi- 
nal presentations to accommodate differing conscious 
thresholds. Alternative embodiments include a com- 
bined cable television converter and subliminal message 
generator, a combine television receiver and subliminal 
message generator and a computer capable of present- 
ing subliminal messages. 
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ULTRASONIC SPEECH TRANSLATOR AND 
COMMUNICATIONS SYSTEM 


This invention was made with Government support 
under Contract DE-AC0S-840R21400 awarded by the U.S. 
Department of Energy to Martin Marietta Energy Systems 
Inc., the Government has certain rights to this invention. 


BACKGROUND OF THE INVENTION 


The prescnt invention relates generally to the art of 
wirelcss communication and, morc particularly, to a system 
which utilizes ultrasonic acoustical pressure waves to trans- 
mit and reccive audio signals across a medium such as gas, 
liquid, or solid matcrial. The invention further relates to the 
art of modulation of audio signals to the ultrasonic fre- 
quency range, and to the art of demodulation of audio 
signals from frequcncy modulated ultrasonic carrier signals. 
The invention further relates to the art of inaudible commu- 
nication, whereby the information contained in the signals is 
secure and undetectable by radio frequency monitoring. 

Radio frequency waves , or electromagnetic radiation in 
the frequency range of approximatcly 10 kilohertz to 100 
gigahertz, has been utilized for wireless communication 
systems by civilian and military personnel for decades. 
Numerous applications of radio frequency communication 
methods include, to name a few, radio broadcasting, air 
traffic control, and cellular telecommunications. Radio fre- 
quency communication is limited, for practical purposes, to 
operation within mediums such as air and space. Further- 
more, radio frequency methods arc inappropriate in some 
circumstances where communication is required, such as 
within blasting zones where explosives may be susceptible 
to unplanned detonation due to radio interference. In addi- 
tion, radio frequency methods are limited in their ability to 
provide a secure system to ensure confidentiality of infor- 
mation, which is required by many applications for com- 
munication, 

Sound waves, or acoustical pressure waves, have likewise 
been successfully employed as a method of wireless ultra- 
sonic communication across various mediums. Ultrasonic 
communication is most often utilized in underwater appli- 
cations because the physical properties of solids and liquids 
tend to allow waves traveling via molecular vibrations to 
cover relatively long distances, on the order of the kilometer 
range. It has been similarly employed for communication 
over structural matter such as beams or pipes. Ultrasonic 
communication has generally not been utilized in air for 
long range communication because radio frequency meth- 
ods are particularly suitable in air for long range commu- 
nication, offering suitable and cflicicnt means for most 
applications. 

Some applications, however, require security and inaudi- 
bility by radio detectors. Examples of these applications 
include undercover operations where it is necessary not only 
that the communication be uninterpretable, but also that the 
communication be undetectable so as not to alert the pres- 
ence of such communication. Other applications requiring 
inaudibility include situations where radio frequcncy meth- 
ods are inappropriate, such as, for example, in a blasting 
zone where the presence of radio frequency waves could 
unexpectedly set off a detonator or in a factory with sensitive 
electronics or other components sensilive to electromagnetic 
radiations. 

In applications requiring confidentiality and a high degree 
of security, numerous schemes have been employed to 
minimize detection and eavesdropping. These schemes often 
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include scrambling a signal prior to broadcasting and then 
unscrambling the signal after reception, as well as continual 
switching from frequency to frequency. The main problem 
with these existing techniques is that the simple detection of 
any radio frequency transmission whatsoever, even if the 
transmitted signals are not decoded or interpreted, indicates 
the presence of existing communication. Thus, such 
schemes may not provide sufficient security in operations 
requiring complete inaudibility. It is desirable, therefore, to 
provide a communication system which is inaudible by radio 
frequency detectors. 

The invention is disclosed herein in the context of utiliz- 
ing ultrasonic waves for relatively long range, secure, wire- 
less communication through air. However, by way of 
example, and not limitation, the disclosed invention is useful 
in a variety of applications including undercover operations, 
industrial applications, and many commercial uses in vari- 
ous media. 

Prior art ultrasonic communication systems involving the 
conversion of audio signals to ultrasonic acoustical pressure 
waves encompass a variety of methods and applications. In 
the context of the present invention, it may be noted that 
there are no known prior art communication systems which 
employ ultrasonic acoustical pressure waves for signal trans- 
mission through air for relatively long distances. 

Prior art ultrasonic communication systems employ a 
means of carrying a modulated ultrasonic frequency signal 
from a transmitter to a receiver. One approach has been 
disclosed for use in electrical power networks; whercby a 
two-tone control signal frequency modulates an ultrasonic 
subcarrier which is then used to frequency modulate the 
broadcast of a local FM station. The frequency modulated 
ultrasonic signal is demodulated from the FM broadcast 
program on the receiving end by receiver circuitry. In this 
particular approach, however, communication is entirely 
through radio frequency waves and telephone lines, whercby 
although a signal is uscd to modulate an ultrasonic subcar- 
rier, the modulated ultrasonic subcarrier is never trans- 
formed from radio frequency signals to acoustical pressure 
waves. The communication thus remains detectable by radio 
frequency detectors. It is desirable to employ an alternate 
communication carrier other than radio frequency waves 
such that the system is not limited to the use of radio 
facilities or wire lines. 

Another prior art approach for transmitting a modulated 
ultrasonic frequency signal across a medium is through the 
conversion of the electronic audio signals to acoustical 
pressure waves. This technigue is employed in many com- 
munication systems where radio waves cannot travel useful 
distances due to the attenuation caused by the properties of 
the carrier medium, as in underwater communication. 

Prior art ultrasonic communication systems employ a 
means of modulating an ultrasonic frequency signal with an 
audio frequency signal. Methods utilized have included both 
amplitude modulation and angle modulation, which encom- 
passes both frequency and phase modulation. 

The amplitude modulation techniques used in prior art 
have encountered the inherent limitation that medium dis- 
turbance, ¢.g. air or water currents, causes additional ampli- 
tude modulation of a carrier signal. Thus, unwanted signals 
from medium disturbance become superimposed on the 
amplitude modulated carrier, which often results in difficulty 
recovering a clean original audio signal. Furthermore, 
amplitude modulation, even when superimposed on a carricr 
of ultrasonic frequency, may still be audible. 

Another prior art approach for modulating an ultrasonic 
frequency signal with an audio signal is through frequency 
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115 | SYSTEM PARAMETERS (PRELIMINARY) 


TWO-PROJECTOR SYSTEM 
SOUND SOURCE: LOUDSPEAKERICRYSTAL 
FREQUENCY: ~30 kHz 
SOUND INTENSITY: 100 db(MAX) AT 50 mtr. 
TOTAL SOURCE POWER (SOUND): 0.14 WATTS 
MINIMUM FOCAL SPOT SIZE: 1.3 mtr. 


ONE-PROJECTOR SYSTEM 
SOUND SOURCE: FLUIDIC OSCILLATOR (WHISTLE) 
FREQUENCY: ~100 kHz 
SOUND INTENSITY: 100 db(MAX) AT 10 mtr. 
TOTAL SOURCE POWER (SOUND): 0.2 WATTS 
MINIMUM FOCAL SPOT SIZE: 53 cm 
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[57] ABSTRACT 


An ultrasonic sound source broadcasts an ultrasonic signal 
which is amplitude and/or frequency modulated with an 
information input signal originating from an information 
input source. If the signals are amplitude modulated, a 
square root function of the information input signal is 
produced prior to modulation. The modulated signal, which 
may be amplified, is then broadcast via a projector unit, 
whereupon an individual or group of individuals located in 
the broadcast region detect the audible sound. 
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APPARATUS AND METHOD OF 
BROADCASTING AUDIBLE SOUND USING 
ULTRASONIC SOUND AS A CARRIER 


CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims the benefit of U.S. provisional 
application Ser. No. 60/046,803, filed May 2, 1997, entitled 
A METHOD FOR TRANSMITTING AUDIBLE SOUNDS 
THROUGH THE AIR USING ULTRASONIC SOUND AS 
A CARRIER by Austin Lowrey, III and incorporated by 
reference herein. 


BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is directed to an apparatus and 
method of broadcasting an audible sound, and in particular, 
to an apparatus and method of broadcasting an audible 
sound using an ultrasonic sound as a carrier modulated by 
the audible sound as an input signal. 

2. Description of the Related Art 

Over the past few years, several situations have arisen in 
military and civil arcas where crowds, with or without 
leaders, have posed a serious problem to Government forces. 

For example, in Somalia, leader General Aideed would 
almost never remain outside unless surrounded by a crowd 
of sympathizers. Troops attempting to seize or capture the 
leader would have to engage the crowd, probably killing or 
injuring some, in order to get close enough to capture him. 
Hence, forces were not likely to attempt to capture the 
leader. 

Another example is the U.S. invasion of Haiti, where a 
ship with troops was scnt to perform various actions that 
would have been helpful to the population living there. The 


landing of these troops was, however, opposed by a crowd ~ 


on the dock. Hence, in order to land, the crowd on the dock 
must first be disposed of. Again, crowd members would 
likely be hurt, resulting in the troops deciding not to act. 

Still another example is any situation where an angry 
crowd gathers. In this situation, the crowd frequently tums 
to looting and destruction of property. It is a constant 
challenge for, for example, police to disperse such a crowd 
without causing casualties, perhaps fatal ones. 

All of these examples have a common theme, namely a 
crowd or leader that one would like to influence such that 
they leave or stop their hostile activities. 


SUMMARY OF THE INVENTION 


It is an object of the present invention to provide a 


nonlethal individual or crowd control device which uses an 
audible sound broadcasted using an ultrasonic sound as a 
carrier. 

It is another object of the present invention to provide a 
device that will allow the hearing impaired to hear speech. 

It is still another object of the present invention to provide 
a device that will emit audible sound to listeners located in 
a defined area. 

It is yet another object of the present invention to provide 
a low frequency sound, either audible or sub-audible 
frequency, in the heads of listeners. 

In one embodiment of the present invention, there is 
provided an apparatus including a unit amplitude modulat- 
ing an ultrasonic signal with a square root of an information 
signal to produce a modulated signal, and a projector 
coupled to the unit and projecting the modulated signal to a 
listener. 
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In one aspect of the embodiment, the apparatus further 
includes a circuit producing the square root of the informa- 
tion signal, a modulator amplitude modulating the ultrasonic 
signal with the square root of the information signal, a first 
sound source outputting the information signal, and a second 
sound source outputting the ultrasonic signal. 

In another aspect of the embodiment, the information 
signal is a voice signal from, for example, a microphone. 

In another embodiment of the invention, there is provided 
a method of modulating an ultrasonic signal with a square 
root of an information signal to produce a modulated signal, 
and projecting the modulated signal to a listener. 

In one aspect of the embodiment, the method further 
includes producing a square root signal from the information 
signal, modulating the ultrasonic signal with the square root 
of the information signal to produce the modulated signal, 
amplifying the modulated signal, and transmitting the ampli- 
fied modulated signal. 

In another aspect of the embodiment, the modulating is an 
amplitude modulation. 

In yet another embodiment of the present invention, there 
is provided an apparatus including a first modulator fre- 
quency modulating a first ultrasonic signal with a first input 
signal to produce a first modulated signal, an ultrasonic 
signal source providing a second ultrasonic signal, and a 
broadcasting system, coupled to the first modulator and the 
ultrasonic signal source, broadcasting the first modulated 
signal and the second ultrasonic signal to a listener. 

In one aspect of the embodiment, the apparatus further 
includes a first projector projecting the modulated signal, a 
second projector projecting the second ultrasonic signal, a 
first input sound source outputting the first input signal, a 
second ultrasonic signal source providing the first ultrasonic 
signal, a second modulator amplitude modulating the second 
ultrasonic signal with a second input signal to produce a 
second modulated signal, a sccond input sound source 
outputting the second input signal, and an amplifier ampli- 
fying the amplitude modulated signal. 

In another aspect of the embodiment, the first and second 
ultrasonic signals produce a difference signal for the listener 
in an audible range of the listener. 

In yet another aspect of the embodiment, the input signal 
is a square root of an information signal. 

In still another aspect of the embodiment, the information 
signal is a voice from, for example, a microphone. 

In still another embodiment of the present invention, there 
is provided a method of frequency modulating a first ultra- 
sonic signal with a first input signal to produce a first 
modulated signal, providing a second ultrasonic signal, and 
broadcasting the first modulated signal and the second 
ultrasonic signal to a listener. 

In one aspect of the embodiment, the method includes 
amplitude modulating the second ultrasonic signal with a 
second input signal to produce a second modulated signal, 
amplifying the amplitude modulated signal, and projecting 
the first and second modulated signals in the audible range 
of the listener. 

In yet another embodiment of the present invention, there 
is provided an apparatus including a unit modulating an 
ultrasonic signal with an information signal to produce a 
modulated signal in which the information signal is com- 
pletely intelligible to a listener, and a projector coupled to 
the unit and projecting the modulated signal to the listener. 

These together with other objects and advantages which 
will be subsequently apparent, reside in the details of 
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[57] ABSTRACT 


‘The present invention relates to a method and to a system for 
detecting, a first context change between two frames. When 
a second context change between a further two frames 
occurs within a predetermined time interval, the frames 
accommodated within the two context changes are defined 
as a subliminal message. An alarm is sent to an observer 
upon detection of a subliminal message. 
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